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FOREWORD

The Multipurpose Arcade Combat Simulator (MACS) is an inexpensive, part-
task weapons trainer that was developed to overcome the training problems
encountered because of insufficient facilities and too few instructors.
Because it uses mostly off-the-shelf components, MACS is substantially lover
in cost than other available training devices, although it is equally effec-
tive. While current interest is focused primarily on its use as a rifle
marksmanship trainer, MACS was designed so that the basic hardware could be
used to provide training on a variety )f weapon systems.

This report describes the Basic Rifle Marksmanship (BRM) software de-
signed for use with the MACS system. An overview of the software is pre-
sented, followed by a discussion of the instructional design of the program.
Presented in detail are discussions of the feedback provided on marksmanship
fundamentals, derivation of performance standards, skill tests used to deter-
mine appropriate starting levels, and program options that may be accessed
through the menu.

Patented in 1986, MACS is a product of the U.S. Army Research Institute
for the Behavioral and Social Sciences Fort Benning Field Unit, which conducts
research on training and training technology with particular emphasis on indi-
vidual and small team skills in the Infantry arena. The research task that
supports this mission is titled "Developing Training for Individual and Crew-
served Weapons" and is organized under the "Training for Combat Effectiveness"
program area. The U.S. Army Infantry School under a Memorandum of Understand-
ing (9 December 1987) and the U.S. Army Training Support Center under a Train-
ing Device Need Statement for MACS approved in 1984 provided sponsorship for
the MACS research program. The MACS system software described in this report
is being fielded Army-wide by the Training Support Center at Fort Benning,
Georgia.

TeDGAR h. iJreNSON
Technical Director
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MULTIPURPOSE ARCADE COMBAT SIMULATOR (MACS)
BASIC RIFLE MARKSMANSHIP (BRM) PROGRAM

Introduction

The MACS BRM program has been under development since 1985. The BRM
program is intended for school instruction in basic rifle marksmanship, as
well as for remedial and sustainment training. The program has been used with
particular success in helping the average and below average shooter attain
proficiency in marksmanship skills (Evans, 1988). The purpose of this paper
is to describe the latest version of the BRM program (Version 8901). The
program's instructional design, performance measures, and rationale behind the
standards are described in detail. This paper will be of interest to
individuals engaged in MACS developmental work and others who are involved in
demonstrating the BRM program.

The MACS system is a low-cost, computer-based, part-task weapons trainer.
The system components include a weapon (e.g., a demilitarized M16 rifle) with
an optical focus light pen attached to the barrel, a Commodore 64 computer,
and software appropriate to the characteristics of the weapon. The system
allows shooters to practice basic skills by firing at targets at scaled ranges
that are displayed on a computer screen. Diagnostic feedback is provided.
The program has been validated as a teaching device (Evans, 1988).

The MACS BRM program presents stationary targets only, set at ranges
between 50 and 300 meters. The program includes an initial assessment of
the shooter's marksmanship skill level, followed by nine progressively more
difficult levels of training. Specific performance standards are set for each
level. At the end of each level, the shooter's performance is compared to
standards within the program. At this point, a shooter may advance to the
next level, stay at the same level, or regress to a lower level.

The program is designed to be used with an instructor present; however,
one instructor can monitor several systems concurrently, since the on-screen
text is largely self-explanatory to the user. As long as a soldier is making
satisfactory progress, the computer screen border remains black in color. The
instructor's attention is drawn to any soldier having difficulty by a change
in border color. The program is desiqned to help the instructor diagnose the
shooter's problems and provide corrective guidance to the soldier.
Diagnostic measures include steady position, aiming, trigger squeeze, and
breath control. Shot groups for each range are displayed at the end of each
firing sequence or level in the program.

The program begins with a marksmanship skill test, which is used to zero
the system electronically, and to determine the appropriate starting level for
the shooter. Shooters beginning at a low level receive heavily augmentea
feedback and, as progress is made from level to level, this feedback is
gradually withdrawn. When shooters reach Level 7, they are performing with
feedback that simulates that found in actual record fire tests and they are
firing to record fire standards. Levels 8 and 9 take the shooters beyond
basic record fire requirements and prepare them for the Advanced Rifle
Marksmanship (ARM) course.
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The BRM program is written in 6510 Assembler and BASIC. Flow charts,
program documentation, and program listings are presented in Appendixes C
through G.

Instructional Design of the BRM Program

When novices learn to shoot, they frequently flinch or blink as they pull
the trigger. When flinching occurs in anticipation of the discharge of the
weapon rather than following the discharge, it disturbs the lay of the weapon.
Thus, in live fire, a new shooter has to learn to control any tendency to
flinch and, concurrently, master the fundamentals of marksmanship that enable
accurate shooting.

Because the rifle used with the MACS 2RM system has no flash, recoil, or
cartridge ejection when fired, no anticipatory flinch is induced. This
enables the shooter to concentrate on developing the psychomotor skills needed
to master the fundamentals of marksmanship. These are maintenance of a steady
position, controlled breathing, correct aimring, and good trigger control
(Osborne & Smith, 1985; U.S. Army Infantry School (USAIS), 1984).

Evans (1989) has demonstrated that rifle marksmanship simulators that
have no recoil train as effectively as those that incorporate it; and he has
pointed out that the lack of recoil is of particular advantage to the
instructor because it enables errors arising from poor trigger squeeze to be
identified. In live fire, such errors are often confounded with errors
arising from anticipatory flinch. Poor trigger control has been shown to
cause more target misses than does failure to master each of the other
fundamentals (Osborne & Smith, 1985; USAIS, 1984).

The Army teaches soldiers to aim at the center of mass of a target. The
rationale for this is that if soldiers always aim at the center of mass of a
stationary target, they have a higher chance of hitting that target. However,
the overall purpose of basic rifle marksmanship training is to enable the
soldier to hit the enemy in combat. For this reason, the minimum standard set
in record fire is to hit 23 out of 40 targets; the hits are credited
irrespective of the location of the shots relative to center of mass. This,
two separate criteria exi.t (aim center of mass and hit the target), and these
criteria are not always compatible.

For example, a shot that strikes an E-type silhouette in the head is
located farther from the center of mass of that target than a shot that just
misses the target but is in the horizontal plane of the center of the target.
By the criterion of aim center of mass the miss is a better located shot than
is the head shot. However, by the hit or miss criteria, the head shot is
clearly better. The MACS BRM program uses both criteria. Progress within a
level is governed by a requirement to hit a set number of targets, either at
each range or in total. Progress from level to level is determined by the
accuracy of shots relative to the center of mass of the targets. Therefore, a
soldier who progresses through the levels is not only hitting an adequate
number of targets, but is hitting targets within reasonable proximity to
center of mass.

Many scholars, and notably Smith and Smith (1966), argue that, in
essence, the act of learning is the adjustment of one's activities in the
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light of feedback received. Thus in learning to shoot, one fires, observes
the result (target does or does not fall), makes adjustments, and fires again;
the objects being to reduce discrepancies between the goal (hitting the
target) and the result (bullet strike - if this is observed). Although a
shooter can learn independently, the learning process is speeded by the
provision of extrinsic, augmented feedback, such as sure knowledge of where
the missing shot went, and guidance on what one did wrong. Bilodeau and
Bilodeau (1958) have shown that for some motor skill tasks, the rate of
learning is proportional to the number of trials providing extrinsic feedback,
and that ten trials each with extrinsic feedback can teach as rapidly as 100
trialsawith feedback after every tenth trial.'

Bilodeau (1966) describes three types of augmented feedback that have
been demonstrated to help in such tasks; these are concurrent feedback,
information feedback, and learning feedback. The MACS BRM program uses all
three. Concurrent feedback is artificial augmentation of the effect of a
response. In the initial levels of the BRM program (Levels 1 and 2), this is
provided by a cross showing bullet strike and the words HIT or MISS appearing
on the screen. Information feedback is feedback given iunediately after a
trial and is an objective assessment of performance. In the initial levels of
the program, such feedback is given after every shot and takes the form of a
screen showing ratings of the shooter's performance on the four fundamentals
of marksmanship (steady position, aiming, trigger squeeze and breati control),
as well as a replay of the front sight post coming onto target. Learning
feedback is delayed feedback provided at the end of a series of trials. The
MACS BRM program provides sunmary screens showing overall performance at the
end of each level.

Because augmented feedback is not available in actual combat, it is
important that the shooter does not become dependent upon it. For example,
the showing of bullet strike on the screen when the shooters miss aids in
adjusting their subsequent shots, but in combat they may not know where the
round impacted. Therefore, as the shooter progresses, feedbark is gradually
withdrawn so that in Levels 3 and 4, detailed single-shot feedback is only
given for a poor shot and in Levels 5 and 6, feedback is given only in summary
form. By the time. shooters reach Level 7, they have learned to operate with
the same amount of feedback that they would receive on a record fire range.
Precise details of the feedback at each level are in Appendix A and are
discussed in the descriptions of the levels (see p. 5). The withdrawal of
feedback gradually) and only after the shooter has manifested a reasonable
level of proficiency agrees with conclusions reached by Stammers and Patrick
(1975) in their comprehensive discussion of the subject.

The MACS BRM program is a self-paced training system that enables
individual shooters to progress at a rate appropriate to their initial skill

'Lavery (1962) argues that performance can contain both variable error
and constant error, where variable error is the result of random factors, and
constant error is the result of the trainee's behavior. He points out that
provision of feedback after every trial can cause a trainee to try and correct
for "variable error" and therefore concludes that feedback should only be
given at the end of a block of trials. This view is not subscribed to in the
design of the MACS BRM program.
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levels and aptitudes for the task. When new shooters begin on the system,
they are given a test that assesses the level at which they should begin. The
program then may start them at any level between 1 and 5. It is only a very
competent shooter, however, who begins at Level 3 or above. This test is
discussed in detail subsequently.

The program is designed to enable self-pacing. To this end, information
screens at the start of each level inform taf- shooter of the number of targets
that will appear, whether they are timed or untimed targets, the position the
shooter should adopt (supported or unsupported), and the standard the shooter
must meet (e.g., in Levels 1 and 2, to hit two out of three targets at each
range). At the start of Levels 1 and 2 only, additional screens instruct the
shooter to aim at center of mass and teach what is meant by center of mass.
When shooters fail to meet the standard, they are told on screen that they
must refire; they are informed when they have refired successfully.
Similarly, if they are sent back a level or made to repeat a level, they are
told on screen that this is happening, and why it is happening.

Before a novice can use the MACS BRM program to develop marksmanship
skills, three basic concepts must be understood. These are correct sight
alignment, correct placement of the front sight post on the target, and what
is meant by a tight shot group. However, because not all users are novices,
these concepts are taught in an optional introductory program that the
instructoL can access via the system menu. This program is described in the
section on optional programs and features.

For the expert marksman, a motivational element is present in the
program. At the end of level 9, the top ten Shooters may record their
initials on the screen upon coirletion of the level. The recording of
shooter's initials is designed primarily to encourage competition among those
undergoing sustainment training.

The MACS BRM program is designed so that one instructor can monitor a
number of shooters, firing on separate individual systems, simultaneously.
This is achieved by making the program as self-explanatory as possible. As
long as a shooter is making steady progress, the screen border remains black.
Only when a shooter is having difficulty does the border change color.
Therefore, instructors can scan rapidly down a row of monitors and determine
where their individual attention would be best applied. The border color
coding is as follows:

A black border indicates that the shooter is making satisfactory
progress.

A red border indicates that the shooter is refiring targets at a
particular range, or a part of a level.

A blue border shows that the shooter has been made to repeat a
level.

A yellow border means that the shooter has been sent back a level.

A purple border indicates either that the shooter is aiming off
screen and pulling the trigger, or that the light pen is not reading
properly.
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When an instructor sees a border color that indicates a shooter is having
difficulty, the level the shooter is on, the particular target within the
level the shooter has reached, and the number of times the shooter has refired
can be -hecked. This information is given in a small inset in the top left-
hand cora&er of the screen. The on-screen feedback designed for the shooter
is, of t-ourse, also available to the instructor to help diagnose the problem
the shooter is having.

Sumnary of the BRM Program

A brief discussion of each of the nine levels is provided below.
Optional features that may be used with some or all of these levels are
described separately, as is the initial skills test. A suamary level-by-level
description of the program with details of feedback and standards is Viven in
Appendix A. Program features, such as the initial skills test, are described
elsewhere.

Levels 1 and 2 are designed to develop basic skills. The only difference
between the two levels is that Level I is fired in the supported position and
Level 2, unsupported. For Levels 1 and 2, detailed shot-by-shot feedback is
provided. When the shooter fires at the target, HIT or MISS is indicated on
screen and the bullet strike is shown by a cross. The shooter then receives a
rating (EXCELLENT, GOOD, AVERAGE, BELOW AVERAGE, POOR) on three diagnostic
measures (steady position, aiming, trigger squeeze) for the shot fired, and
the location of the shot relative to center of mass of the target is rated.
Breath control is rated 0. K. or CHECK. The movements of the front sight of
the rifle are replayed for a period of up to 6 seconds before trigger closure.
Then the frame is briefly frozen to allow comparison of the final front sight
position (shown in white) with the correct front sight position of the target
(shown in black). Three targets are presented at each of six ranges (50 to 300

m). F-type targets are presented at 50 and 100 m, E-type targets at all other
ranges. After each set of three shots, a screen showing the three-round shot
group on a single target is provided. At the end of the 18 shots, a summary
of the mean ratings for steady position, aiming, trigger squeeze, breath
control, and shot location is presented. As shooters go through each level,
internal algorithms determine whether they should refire targets at a given
range, and at the end whether they should be permitted to advance to the next
level.

Levels 3 and 4 introduce shooters to timed targets and to the need to
adjust their aims for targets at different ranges. To this end, targets at
different ranges are presented in a zandom order. Concurrently, some of the
feedback is withdrawn. HIT and MISS no longer appear on the screen, and
diagnostic information and replay are provided only when the shooter fires
badly (rated POOR by one of the diagnostic measures or BELOW AVERAGE on shot
location). The main difference between the levels is that Level 3 is fired in
the supported position and Level 4, unsupported. There is a slight relaxation
of standards for 250- and 300-m targets when they are fired at from the
unsupported position. Information and replay are provided only when the
shooter fires poorly (rated POOR by one of the diagnostic measures or BELOW
AVERAGE on shot location).

5



Levels 5 and 6 provide practice for record fire. The number of targets
at each range and their exposure times are the same as those used in record
fire, but the order of target presentation is randomized. In Level 5, bullet
strike is still shown by a cross for both misses and hits; in Level 6, it is
shown for misses only. At these levels, diagnostic feedback and replays are
no longer provided. Only two measures are taken, a count of hits and misses,
and the measure of shot location. The rationale for this is that good shot
location is largely the result of having a steady position, accurate aiming,
and good trigger squeeze. These have been emphasized for four levels, and the
shooter should by now have an understanding of the causes of poor shots.
Levels 5 and 6 are both divided into two parts; the first 20 shots are fired
from the supported position and the next 20, unsupported. Shooters must hit
15 out of 20 targets on the first part before proceeding to the second part,
which also requires 15 out of 20 hits; thus shooters are being trained to
sharpshooter standard (30/40). At the end of each level, shooters are graded
according to the number of targets they hit (Expert 36/40, Sharpshooter 30/40,
Marksman 23/40, or Unqualified). Because training is to sharpshooter
standard, shooters are graded marksman if they have to refire one of the
positions.

Whereas the criterion for getting through the two parts of Levels 5 and 6
is the number of hits obtained, the mean rating of shot location determines
whether the shooter progresses to the next level, refires the same level, or
regresses one level. Thus shooters who have hit the 30 out of 40 targets
needed to get through a level may still be regressed one level if the mean
rating of shot location, over all 40 targets, is POOR. This is reasonable
because an average rating of POOR indicates that they are just nicking the
targets rather than hitting them squarely.

Level 7 (record fire) is the culmination of the previous six levels of
training and is an on-screen re-creation of actual record fire. It is
identical to the previous level (Level 6), but feedback is reduced to that
which a shooter would receive on the record fire range, i.e., targets
disappear when hit, or remain until their exposure time has elapsed (indicated
by a whistle) and then disappear. Bullet strike is no longer shown, and no
replays or diagnostic scores are given. Level 8 (rapid record fire) takes the
shooter beyond the requirements for record fire. It is identical to level 7
in structure, but the exposure times of targets are reduced to two-thirds of
the time allowed for record fire as an initial step in the transition to the
engagement of moving targets, in the MACS Advanced Rifle Marksmanship (ARM)
program (under development).

Level 9 (combat fire) is an attack/retreat scenario. Because up to five
individually timed targets may appear on the screen simultaneously, and
because new targets may appear as others are being engaged, it teaches
shooters to maintain an awareness of their whole fields of fire even as they
engage particular targets. Individual target exposure times vary but are
similar to or less than those allowed for record fire. The level is divided
into two parts, the first 40 shots being fired from a supported position and
the second 40, unsupported. The shooter must hit 23 out of 40 targets on the
first pazt before proceeding to the second part, which also requires 23 out of
40 hits. If shooters do not meet this standard, they must refire the
position. At the end of each position, the shooter is graded Expert,
Sharpshooter, Marksman, or Unqualified. Once a shooter has reached this
level, the only measure taken is hit or miss. The locations of the shots
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relative to center of mass of targets are no longer considered, and therefore
there is no question of the shooters being sent back a level or being made to
repeat the whole level.

BRM Program Feedback

The instructional design of the BRM program incorporates feedback for
each shot fired in Levels 1 and 2, and for poor shots in Levels 3 and 4.
Ratings are provided for each of the four marksmanship fundamentals: steady
position, aiming, breathing, and trigger squeeze. In addition, a rating of
shot location is provided. The first four measures are diagnostic, and assess
the shooter's performance up to the moment of firing. The shot location
measure assesses bullet strike in relation to center of mass.

The diagnostic and resultant scores are obtained as follows. The light
pen reads the screen constantly and maintains a running memory (stack) of 127
readings'. I nediately after trigger closure, the appropriate readings are
extracted from the stack and the scores are calculated. These scores are then
compared with criteria values to obtain the verbal ratings. The scores for
each measure are described below.

The shot location score is determined by the radial distance between the
location of the last light pen reading before trigger closure and the center
of mass of the target.

The aiming score is determined by the radial distance between the mean
point of aim (the average location of readings 45 through 7 (inclusive) before
trigger closure) and the center of mass of the target. Because the light pen
takes 60 readings per second, the aiming score is taken over a period of 0.65
seconds.

The steady position score is based on the standard deviation of light pen
readings in the X and Y axes about the point of aim and is also taken over
readings 45 though 7 before trigger closure. The greater the degree of
wobble, the greater the standard deviations, and the lower the score awarded.

Since breath control cannot be directly measured, the ratings assigned to
breath control are derived from the steady position score. The three highest
steady position scores (EXCELLENT, GOOD, or AVERAGE) correspond to a breath
control rating of O.K. The assumption is made that given a relatively steady
position, breath control is adequate. If the position is relatively unsteady,
as indicated by the two lowest steady position scores (BELOW AVERAGE and
POOR), the breath control feedback is CHECK. The assumption is made that a
poor steady position may be due to poor breath control, or to other factors.
Breath control, as one of the four fundamentals of marksmanship, is emphasized
in the feedback given to the soldier. Of course, the instructor observing the
soldier in the act of shooting, will remain alert for other factors
contributing to unsteadiness.

'This should not be confused with the replay which is based on 256

readings taken with a sampling rate of 20 readings per second.
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The trigger squeeze score is based on the range of readings in the X and
Y axes about the point of aim, and is taken from reading 6 before trigger
closure to reading 3 after trigger closure; that is, over 0.15 seconds. It
should be noted that the trigger squeeze measure is not concerned with how
rapidly or steadily the trigger is squeezed, but with whether or not the point
of aim is disturbed. The actual algorithms used to compute all diagnostic
scores are in Appendix H.

Aiming and Shot Location

The MACS BRM program contains separate standards for firing in the
supported and unsupported positions; those for the supported position are more
rigorous. A supported position is a "position which utilizes something other
than the body to steady the weapon" (USAIS, 1984). The unsupported position
assumes no support other than the body and the ground. The difference is that
in the unsupported position the weight of the rifle is borne by the forearm,
wrist, and hand, whereas in the 3upported position some object bears this
weight. Thus shooters in a standing foxhole position, who use the ground to
support their elbows, are defined as firing unsupported. If the rifle is
bedded onto sandbags, then firing is termed supported.

Supported position. Underlying all targets that appear on the screen is
"a second, unseen, and mathematically defined target area that is analogous to
"a bull's-eye. The rings of this bull's-eye are defined in terms of radial
distances (in pixels) from the center of mass of each target, with a
correction to accommodate the rectangular shape of pixels (so that the unseen
bull's-eye is close to circular on the screen), and adjusted to ensure that
the areas defined as EXCELLENT and GOOD correspond closely to 2-cm and 4-cm
circles on an E-type silhouette target scaled for 25 m.

This bull's-eye is of constant size, irrespective of the perceived size
of targets. Figure 1 shows a representation of the unseen bull's-eye on a
section of screen. The small rectangles represent the pixels on the screen.
The mathematically defined midpoint of the target area is shown as point 0,0.
As can be Been, the target area is not centered perfectly on the midpoint, and
even with a redesign of the shape of the area it could not be perfectly
centered. This is because of the way the computer stores the values of odd-
numbered pixels in the X axis, and is fully explained in Appendix B.

The midpoint of the mathematically defined target area is always set at
the center of mass of each target seen on the screen. When a shot is fired at
the target, and if the mean point is computed to be in the area designated
GOOD, then the shooter receives a rating of GOOD for aiming. If the final
light pen reading before trigger closure is from one of the six pixels labeled
EXCELLENT, then shot location is rated as EXCELLENT. The mathematically
defined target area is smaller than the 50- and 100-m targets, but larger than
those at 150-m and beyond. For example, the 300-m target is only 5 pixels
wide and 9 pixels high. Therefore, a shot can miss a 300-m target and still
hit the underlying target area in the area rated as average. Because it is
not intuitively obvious to the user how a miss can deserve a rating of AVERAGE
in shot location, the shot location score is reported on the screen as a MISS.
On-screen ratings of POOR through EXCELLENT are given only when the target has
been hit. However, the computer maintains an internal record of the actual
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rating, and this is included in the calculations for the sunmry feedback

screens.

Target Area (Supported Position)
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Shots located outside the indicated areas are rated POOR

Figure 1. A representation of a 2.15 x 1.66 cm sectior of screen, showing the
target area and the ratings that are awarded for mean points of aim
and shots located at different distances from the center of Mass.
The point 0,0 would be at the center of mass of an observed target.)

The areas defined in the underlying bull's-eye target are best explained
by relating them to circles on a target at 25 m. The area defined as
EXCELLENT comprises 6 pixels. These 6 pixels occupy the same area as would a
circle of 0.24 cm diameter on the screen. A circle of .24 cm diameter
subtends an angle of 2.68 minutes of arc when viewed at 3 m, which is the eye
to screen distance for using tI.e MACS system. Viewed at 25 m, a circle of
1.95-cm diameter would also subýrend an angle 2.68 minutes of arc. Thus were a
shooter's shot location to be rated EXCELLENT on three conseuutive shots, he
could have fired the equivalent of a 2-cm, three-round shot group at 25 m. In
a similar manner, we can calculate that the area defined as GOOD or better,
equates to a circle of 3.13 cm diameter at 25 m, AVERAGE to a circle of 7.30
cm diameter, BELOW AVERAGE to a circle of 10.25 cm diameter, and POOR is
greater than 10.25 cm.

'Actual pixels are longer in the Y axis than in the X axis (approximate
ratio is 1.33:1); the on-screen target area is, therefore, more circular in
shape than is shown.

9



The target areas were derived from two sources. First, 10J initial entry
trainees fired a series of 250-m targets on MACS. The distances between
bullet strike and the center of mass of the targets were recorded in numeric
form and the mean and standard deviation (SD) of the numeric scores were
calculated (Hunt et al., 1987). Arbitrarily, shots located within I SD either
side of the mean were termed AVERAGE, shots located between 1 and 2 SDs above
the mean were termed GOOD, and those over 2 SDs above the mean were termed
EXCELLENT. Likewise, shots located between 1 and 2 SDs below the mean were
termed BELOW AVERAGE, and those over 2 SDs below the mean were termed POOR.
This yielded an underlying bull's-eye target that reflected the performance of
novice shooters but was overgenerous as a training standard. The area rated
GOOD or better, for example, equated to a circle of 4.64 cm diameter at 25 m.

The second source used was Field Manual 23-9 (Department of the Army,
1988), which contains guidelines for categorizing shot groups on a scaled E-
type target at 25 m (fired from the supported position). These state that a
2-cm, three-round shot group "indicates no ... shooter error is involved," a
3-cm, three-round shot group represents "acceptable firing performance," a 4-
cm, three-round shot group indicates that "shooter error" has occurred, and a
6-cm; three-round shot group indicates obvious error.

Using this information, a constant was added to the algorithms derived
from the performance of the 300 trainees that resulted in the target area
shown in Figure 1. The areas defined in Figure 1 as EXCELLENT and GOOD are
the closest approximation that can be reached on the screen to circles of 2
and 3 cm diameter at 25 m. (For reasons discussed in Appendix B, odd-numbered
pixels in the X axis always take the value of the pixel to their left. This
means that no part of the area defined as GOOD in Figure I can be reduced
without that part being eradicated. One cannot, for example, make the areas
left and right of EXCELLENT just 1 pixel wide.) Scores of AVERAGE and below
for shot location indicate that shooter error has occurred. The c.aoice of the
term AVERAGE to describe inadequate shooting was made with a view to
encouraging the shooter. We may also note that the shooter who is rated
average on shot location has in fact fired a little better than what was
defined as average from the performance of the trainees. This is because the
constant that was added to limit the area defined as GOOD, also reduced the
areas designated AVERAGE and BELOW AVERAGE, in each case by approximately 40%.

It has been inferred that if shooters could consistently score EXCELLENT
on shot location with MACS, they would be placing their shots within the
equivalent of a 2-cm circle at 25 m. In fact, such consistency would exceed
the technical limits of the system. This is because the light pen is not that
precise. A light pen is judged to be correctly calibrated if it reads to
within 2 pixels (+ or -) of a given pixel. In fact, a well grounded and
correctly calibrated light pen does a little better than this, in that it
rarely deviates more than 1 pixel in the Y axis. Because of these deviations,
a shooter who consistently fires at the precise center of mass ot a target
will occasionally have his shot location rated as GOOD; similarly, GOOD shots
will on occasions be rated EXCELLENT. Over an entire level of shooting, these
deviations cancel out, so that summary screens are more accurate than are
feedback screens on individual shots.

Unsupported position. The criteria for allocating ratings of shot
location and aiming in unsupported fire are less rigorous than those for
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supported fire. This is because firing from an unsupported position is more
difficult than firing supported. The target areas are shown in Figure 2.

As may be seen, the area rated as EXCELLENT now comprises 10 pixels on
the screen. Scaled out to 25 m, this may be equated to the area encompassed
ty a circle of 2.52 cm diameter. The area rated as GOOD or better has been
increased to 42 pixels and equates to a circle of 5.16 cm diameter at 25 m.
One implication of the larger target areas is that deviations in light pen
readings have a reduced impact. Therefore, a shooter who consistently aims
and fires at the exact center of mass of a target should receive single shot
ratings of EXCELLENT with far greater reliability than occurs in the supported
position. As with the supported position, the criteria were originally
developed from the measured performance of the 300 trainees. These criteria
were then modified by the introduction of the same constant that was used to
reduce target areas in the supported position; thus the changes made are
proportional to those made for the supported position.

Target Area (Unsupported Position)
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Key. E - Excellent G - Good A - Average B - Below Average
Shots located outside the indicated areas are rated POOR

Figure 2. A representation of a 2.15 x 1.66 cm section of screen, showing the
target areas and ratings awarded for mean points of aim and shots
located at different distances from the center of mass for
unsupported fire.'

'Actual pixels are longer in the Y axis than in the X axis (approximate
ratio is 1.33:1); therefore on-screen target area is more circular in shape
than is shown.
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Steady Position and Trigger Scueeze

Steady position ratings for each shot are made based on the sum of the
standard deviations of light pen readings in the X and Y axes (corrected for
pixel shape), for readings 45 through 7 before trigger closure. The sum is
then compared with criteria values. The criteria values were originally
established using data collected from the group of 300 trainees referred to
earlier. Subsequently, the correction factor for pixel shape was added, and
this had the effect of inflating the Y-axis standard deviations. Therefore,
the degree of dispersioa (wobble) permitted for a shooter to earn a given
rating is reduced. These tightened standards agree with the recomwendations
of subject matter experts (SMEs). The criteria used are given in Table 1.

Table 1.

Criteria Values of Standard Deviation (SD) and Range (R) for Ratings of Steady
Position (SP) and Trigger Squeeze (TQ)

Ratings

Below
Excellent Good Average Averac Poor

Supported
Position

SP 0<SD<-2.5 2.5<SD<-5.0 5.0<SD<-8.0 8.0<SD<4-0.5 10.5<SD
TO 0< R<-2.5 2.5< R<-5.0 5.0< R<-8.0 8.0< R<-10.5 10.5< R

Unsupported
Position

SP 0<SD<-4.0 4.0<SD<-6.5 6.5<SD<- 9.5 9.5<SD<-12.0 12.0<SD
TQ 0< R<-4.0 4.0< R<-7.0 6.5< R<-11.0 9.5< R<-14.5 14.5< R

Trigger squeeze is measured over the 9/60 of a second period about the
moment of firing. The readings used are from the sixth reading before to the
third after trigger closure. Measurement is by taking the range of light pen
readings in the X axis and in the Y axis (with the Y values corrected for
pixel shape), adding the two ranges together, and comparing the resulting
score with the criteria values (see Table 1). The mathematical procedures
used to compute the steady position and trigger squeeze measures were adopted
because of the need to minimize computer processing time. The more obvious
method of computing the standard deviation and range from the radial distances
between individual light pen readings and the mean point of aim was found to
cause unacceptable delays in providing feedback.

In the supported position, the decision to use the same criteria for
trigger squeeze as are used for steady position means that a shooter who is
rated GOOD on steady position must hold the weapon even more steadily at the
moment of trigger closure if he is also to obtain a GOOD on trigger squeeze.
Thic is because the whole range of movement in the 9/60 of a second period
about trigger closure must be equal to or less than the standard deviation of
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movement in the preceding 36/60 of a second. These more rigorous demands mean
that soldiers who wish to improve their trigger squeeze are forced to
concentrate on maintaining the lay of the weapon as they pull the trigger.

In the unsupported position, the criteria for trigger squeeze and steady
position diverge, the differences between them increasing with the descending
order of ratings. This is done to make some allowance for the poorer novice
shooter whose fundamental problem may be lack of strength or sufficient muscle
tone to bear the weight of the rifle for extended periods, so that muscle
fatigue induces tremor.

It should be emphasized here that MACS is a teaching device, designed to
facilitate the development of the psychomotor skills necessary to fire the
weapon accurately. It is not an analytic tool designed to measure precisely
the degree to which shifts in the lay of the weapon are directly attributable
to poor trigger control. In fact, although the range of movement that is
measured at trigger squeeze may often be the result of poor trigger control,
it may equally be nothing more than the range of movement that was present
when steady position was measured. In other words, a poor trigger squeeze
score can result from an unsteady position. This being acknowledged, let us
also recognize that a soldier who concentrates on carefully squeezing the
trigger while maintaining the point of aim, is learning to hold the weapon
steadily, which is the object of the exercise.

The method of measuring trigger squeeze, and the criteria used to award
ratings, were derived empirically. Earlier versions of the BRM program took
the standard deviation of the movement, but SMEs judged this measure to be too
insensitive. To increase the sensitivity, the range was substituted for the
standard deviation. It was then found that the criteria originally derived
from the performance of the IETs were too rigorous (SMEs could detect no
differences in their own trigger squeeze between shots even though the ratings
suggested great differences had existed). Thus, by trial and error, it was
found that the steady position criteria combined with the range score gave a
degree of sensitivity that was judged appropriate by SMEs.

A detailed explanation of the derivation of the steady position and
aiming ratings may be found in Evans' (1988) review. The breath control
rating is derived from the steady position measure. Steady position ratings
from average to excellent correspond to a breath control rating of O.K., and
the below average and poor ratings correspond to a breath control rating of
CHECK.

BRM Program Standards

Progression through a level is determined by a simple count of the number
of targets hit. A standard is set for each level, and an information screen
at the start of the level tells the shooter what the standard is. The
standards for each level are given in Appendix A. The instructional principle
underlying this progression is that of overlearning. "Overlearning is
additional practice after performance standards have been met," and its value
is that it aids retention and "tends to prevent skill deterioration under
stressful conditions, such as combat" (Bryan & Regan, 1972). The performance
standard used to pass a soldier on record fire is that of hitting 23 out of 40
targets. The MACS BRM system achieves overlearning by demanding a higher
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standard, and making shooters who fail to meet the standard refire until they
succeed. Thus in Levels I and 2, the standard is to hit 2 targets out of 3 at
each range, which equates to 27 hits with 40 shots; failure to meet the
standard at a range necessitates an immediate refire of three more targets at
that range. In Level 3, the standard is to hit 3 out of 4 targets at each
range; this equates to 30 hits with 40 shots, which is sharpshooter standazd.
In Levels 5 though 8, the standard is to hit 15 out of 20 targets in each
firing position (supported and unsupported), which again equates to 30 hits
with 40 shots, and failure to meet the standard requires an immediate refire
of all 20 targets in that position.

Progression from Level 1 through Level 4 is determined by the mean
ratings that the shooter receives at the end of each level, for steady
position, aiming, trigger squeeze, and shot location. For Level 5 through
Level 9, only shot location is considered.

For Levels I to 4, a shooter must achieve a mean rating of AVERAGE or
better on all four measures before he is permitted to advance to the next
level. A score of BELOW AVERAGE or POOR on any one measure indicates a
failure to apply at least one of the fundamentals of mArksmanship correctly at
that level, and therefore the shooter is made to repeat the level. A mean
rating of POOR on two measures will cause the shooter to be sent back one
level.

A shooter who has progressed to Level 5 has demonstrated the ability to
hold the rifle steady, aim correctly, squeeze the trigger without disturbing
the lay of the weapon, and, not merely to hit a sufficient number of targets
at each level, but to hit them close to center of mass. He has demonstrated
this ability when firing in the supported and unsupported positions, and
against timed targets in both positions. Therefore, from Level 5 onward the
three individual diagnostic measures are dropped, and progress is determined
solely by consideration of shot location. The rationale behind this is that,
to achieve an adequate score on shot location, the shooter must be applying
the fundamentals of marksmanship, and therefore the individual skills are
still implicitly being tested. If, at the end of a level, the mean shot
location is BELOW AVERAGE, then the shooter is made to repeat the level. If
shot location is POOR, then the shooter is sent back one level.

One implication of these standards is that shooters may hit a sufficient
number of targets to get through a level but will only pass the level if they
have on average also hit close to their centers of mass. In this sense, the
standards demanded for record fire in the MACS BRM program are higher than
those demanded in actual record fire, where a hit is sufficient.

BRM Program Skill Tests

When new shooters begin on the MACS BRM program, they are automatically
taken into hierarchically structured marksmanship skill tests that assess
their abilities and determine appropriate starting levels. The process is
described below, and is shown as a flow chart in Appendix C. The flow chart
for programming is given in Appendix D.

As a first step in the testing process, the shooter is told to fire three
rounds from the supported position to establish an initial shot group. These
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first three rounds are of key importance to the system because they are used
by the computer to perform an electronic equivalent of zeroing the rifle. The
system assumes that shooters are aiming at the center of mass of each target
to the best of their abilities. It then computes the central point of the
three-round shot group, measures the distance between this central point and
the actual center of the target, and uses this distance as a constant offset
value, which is applied to all subsequent shots. In effect, it moves the shot
group onto target electronically rather than by mechanical adjustment of the
sights.

FAom the shooter's viewpoint, the sequence begins with information that
states to aim at the center of mass targets, and illustrates what is meant by
center of mass. The shooter fires one shot at each of three scaled 250-m, E-
type targets. As soon as the three shots have been fired, a feedback screen
is shown that gives ratings of steady position, aiming, and trigger squeeze,
an assessment of the quality of the three-round shot group (POOR through
EXCELLENT) and a close up of the target showing the three-round shot group.
The rating of shot group is computed in the same way as that of shot location.
The difference in name arises because, for the first three shots, the radial
distance of each individual shot is calculated from the shot group center
(which is not yet related to target center because the system is in the
process of zeroing). Whereas subsequently, radial distances are directly
related to the center of mass of targets, and shot location relative to the
target can be reported.

As with actual rifle fire, the tighter the shot group the better the
zero. The system is able to compute a usable zero offset from a very poor
initial shot group, but a limit is set. For each target, a rectangular area
is mathematically defined within which all three shots must hit for the shot
group to be accepted. This rectangular area would equate to an area 46 cm
wide and 24 cm high on a 25-m target. If the shot group is too large to fit
within the rectangle, the shooter is told the shot group is invalid, and is
invited to try again. If, on the second try, the group is still invalid,
either the shooter is making some gross error (such as looking over the rear
sight aperture rather than through it) or the light pen is out of alignment
with the bore of the rifle and the system requires adjustment. This latter
possibility is indicated on screen to cue the instructor, and a program can be
accessed from the menu that will let the instructor test and, if necessary,
reset the light pen alignment. This program is described subsequently.

Because the system is designed to teach novices, it will accept a very
large shot group as valid (within the limits detailed above) and allow the
shooter to proceed. The reason for this is that one cannot expect a novice to
shoot a tight shot group until the fundamentals of marksmanship have been
learned. MACS is designed to teach these fundamentals, and, to state the
obvious, the shooter must be able to get into the system in order to learn.
However, because the system is also designed to be used by experienced
personnel in sustainment training, the shooter is given the option of refiring
the first three shots until a tight three-round shot group is achieved. On
MACS, a tight shot group is defined as one that is rated as GOOD and is
equivalent to placing the three shots in a 3.7 cm circle at 25 m. Although
any valid shot group will zero the system adequately for a novice, the
experienced shooter may wish to continue to refire until a tight group is
achieved. This is because the three-round shot group that the shooter finally
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accepts is the one used to zero the system electronically for all future
shots.

The shot group the shooter accepts is used also as an initial determinant
of skill. If, for the measures of steady position, aiming, trigger squeeze,
and shot group, shooters obtain a minimum of two ratings of EXCELLENT and two
ratings of GOOD (irrespective of order), they are judged to be competent in
firing at non-timed targets in the supported position. Those who do not meet
this standard are routed immediately to Level 1 (Introduction to Supported
Position). For shooters who meet the standard, a second three-round test is
given, using the same targets but engaged from the unsupported position. The
same criteria are applied. Those who do not meet the standard are directly
routel to Level 2 (Introduction to Unsupported Fire). Shooters who pass the
second test take a third test that comprises three timed targets at different
ranges (100, 250, and 300 m), the targets to be engaged from the supported
position. Failure to meet the standard on the third test takes a shooter to
Level 3 (Timed Targets in the Supported Position). Shooters who meet the
standard are given a fourth and final test, which is identical to the third,
except that it is fired from the unsupported position. Failure to meet the
standard in this test routes the shooter to Level 4 (Timed Targets in the
Unsupported Position), and success takes the shooter to Level 5 (Practice
Record Fire).

The four tests are hierarchically structured to select the very able
shooters. The poor shooter and the novice never know that they have been
tested or that the tests exist; they simply establish a shot group and go
straight to Level 1. The standards demanded in the tests are deliberately set
at a high level, so that only those who have no need of additional training or
practice in the fundamentals of marksmanship can move straight to practice
record fire. Although the system will automatically direct a shooter to a
starting level that the system's internal logic deems appropriate, the
instructor can override the system. If the instructor feels that a level is
inappropriate, the menu can be accessed, and the shooter moved to a different
level.

BRM Program Menu and Options

The program contains a menu that allows a number of additional programs
and special features to be called into use. These are described below.

Light Pen Mount Alignment Program

The light pen is mounted to the barrel of the M16 demilitarized rifle by
a mounting bracket. This bracket holds the light pen securely and in
alignment with the bore of the weapon. Accident or rough handling can disturb
the alignment, and therefore a program is provided to allow the instructor to
check the alignment and realign if necessary. The alignment program provides
an on-screen aiming point and a target area. The point at which the light pen
is reading is shown by a black dot on the screen. If the black dot is in the
target area when the sights are placed on the aiming point, and if the black
dot tracks smoothly across the screen as the weapon is moved, then the light
pen is correctly aligned. If the light pen is incorrectly aligned then the
mounting screws must be loosened &nd the light pen position adjusted. The
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procedures for this may be found in the Trainer's Guide (Purvis & Wiley,
1989).

Sight Alignment, Aiming, and Grouping Program

The program is designed to teach three basic concepts; these are the
correct alignment of the front and rear sights, the correct placement of the
front sight post on the target, and the meaning of a tight shot group.
Programming flow charts for this program may be found in Appendix E. The
program is divided into four parts.

The first part provides a demonstration of the correct alignment of
front and rear sights, which is followed by a self-paced test in which a
series of sight alignments are shown on the screen and the soldier must
determine whuther alignment is correct. The soldier responds by pulling the
trigger on the MACS rifle when the appropriate response is highlighted on the
screen. Feedback is given after each decision. The feedback acknowledges
correct responses and, when responses are incorrect, tells the soldier why the
answer was wrong. Soldiers must give three consecutive correct answers to
move on to the next part of the program.

The second part of the program provides a demonstration of correctly
aligned sights moving onto a scaled 250-m, E-type target. The demonstration
is supported by on-screen text and is iterative, continuing until the soldier
understands and is ready to proceed. The demonstration is followed by a self-
paced test, which is structured exactly like that for sight alignment.

The third part is a test, in which a series of randomly generated sight
pictures are shown. One in three of these sight pictures is correct; the
remainder have poor sight alignment and/or incorrect placement of the front
sight post on the target. As with the previous two tests, the soldier
indicates correct or incorrect using the trigger as a response button.
Feedback is given after each decision, and the shooter must give three
consecutive correct answers to conplete the test.

Although the primary purpose of the program is to teach concepts, because
precision of sight placement is required in marksmanship, fine judgments are
demanded of the soldier in the tests. The soldier is required to detect
errors in sight placement that range between 1 and 3 pixels in the X axis and
1 and 2 pixels in the Y axis. At 3 m, the height of a pixel (Y axis) subtends
an angle at the eye of 3.1 minutes of arc, and the width of a pixel (X axis)
subtends 0.84 minutes of arc. Of the two, the Y axis displacement is the more
difficult to resolve because, on occasions, the soldier must hold an image of
the target in memory when making a Judgment. This is because the image of the
front sight post may obscure the lower part of the target. In the X axis, the
soldier must discern the degree of lateral displacement and can use the sides
of the target and the sides of the sight as referents. The 0.84 minutes of
arc minimum displacement is well within human capabilities; indeed, Berry,
Riggs, & Duncan (1950) have shown that discriminations of lateral displacement
(vernier acuity) as small as 6 seconds of arc are possible even with low
background luminance levels.

The fourth part of the program is designed to help the novice understand
the difference between a tight shot group and a large shot group. It does
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this by showing demonstrations of three-round shot groups hitting the image of
a 25-m zeroing target. The referent taught is the 4-cm circle in the center
of the target. Once the soldier has seen the demonstration, a self-paced test
is given in which the soldier is asked to judge whether or not a series of
shot groups are tight. Feedback is given after each decision. The feedback
either acknowledges a correct response or, in the case of an incorrect
response, demonstrates whether the three-round shot group would fit inside the
4-cm circle. The soldier must answer three consecutive questions correctly to
complete the program.

The MACS BRM program has a number of optional features that an instructor
can elect to use with some levels of the program. These are given on a menu
that the instructor can access at the keyboard and are briefly described
below.

Wind Speed

The program allows an instructor to set wind speed at 0, 10, or 20 mph,
and wind direction relative to the firing range (across the range, oblique to
the range, or in line with the range). This option may b^ selected for any
and all levels of fire. To help the instructor teach soldiers the correct
sight placement, a teaching screen appears at the start of the shooting
sequence, which shows the correct sight placement on targets at 50, 150, and
300 m for the direction and speed of wind selected.

Call Your Shot

This option applies only to Levels 1 and 2. For each shot, it builds in
a 5-s time delay (with on-screen counter) before feedback and bullet strike
are shown. This allows the shooter time to announce where they believe the
bullet strike will be.

Targets at 250 M

This option applies to Level 1 only. It allows the instructor to set all
18 targets to 250 m, so that the shooter can practice at a single range. It
is intended for use with novice shooters who are experiencing difficulty at
Level 1, and it parallels the ability instructors have in live fire of moving
a novice to a 25-m range for practice. Ttq 25-m target is a scaled-down, 250-
m target, as is the target on the MACS screen, so that the two equate.

Discussion

The development of the MACS BRM program was evolutionary rather than
entirely planned. It began as a diagnostic tool to help instructors determine
what a shooter was doing wrong. This early program resembled Level 1 of the
present BRM program. Subsequently, the diagnostic program was transformed
into a teaching program. The transformation process was gradual, and as a
result the system received considerable testing during development. In the
process, less advanced ve ions than thkt described in this paper were
demonstrated to be effective in improving rifle marksmanship (Evans, 1988).

The transformation from diagnostic tool to training device obviously
necessitated many changes. For example, a new measure, aiming, was introduced
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because aiming is one of the four fundamentals of marksmanship taught by the
Army. New levels were added to take the soldier through to record fire
standard, and the standards themselves were tightened so that they paralleled
those demanded of soldiers on actual ranges. Because these changes happened
sequentially rather than as a planned single modification, the reader may have
formulated some questions on developmental methodology. For example, it is
reasonable to ask why, given the new training role, the criteria for rating
performance are still based on a modified version of trainees performance, and
why no new data from trained soldiers have been collected. The answer is
twofold. First, time constraints did not permit additional experimentation.
Second, and from a purely practical viewpoint, the present system works, and
there is no reason to believe that the quality of teaching the system provides
will be significantly improved if additional research is done.

Summary and Reconunendations

As has been noted, earlier versions of the MACS BRM program have been
demonstrated to improve soldier performance in marksmanship. The present
system is an enhanced version that reduces the load on the instructor, has
greater flexibility in that the experienced user can now establish a shot
group before starting, and is more in accord with Army standards for
marksmanship. However, it has not been formally validated. Indications from
both in-nouse SMEs and U.S. Army Marksmanship Unit personnel (n-6) are that
the feedback the system provides is both realistic and appropriate. From this
we may conclude that the current version has face validity. If there is a
need to prcve to the Army that soldiers trained, in part on MACS BRM will
learn more rapidly, or if there is a need to demonstrate the degree of
improvement that may be gained by using the system, then it is recommended
that a new system validation be undertaken.
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APPENDIX A

Summary Description of Levels

Level 1. Introduction to Supported Position

Summary description

- Ito time limit
- Supported position
- Single-target presentations
- Eighteen targets presented, three targets at each of six ranges
- Targets engaged in order of range: 50, 100, 150, 200, 250, and 300 m

Feedback

- Words UT or MISS appear on screen for each shot
- Cross appears on screen to show bullet strike
- Diagnostics and replay are shown after each shot
- Screen shows three rounds on single target after each group of three

shots
- Sumuary screen at end of level shows average diagnostic scores

Standards

- Two hits out of three shots at each range within level. Failure to meet
standard at a given range results in inmaediate refire of 3 more targets
at that range. Refires continue until standard is met

- Refire of level is required if any score on sunmmary screen is BELOW
AVERAGE or POOR

Level 2. Introduction to Unsupported Position

Identical to Level 1, with these exceptions:

- It is fired in the unsupported position

- Shooter is regressed a level if any 2 scores on summary screen are POOR
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Level 3. Timed Targets in Suoported Position

Summary description

- Time limit approximately one-and-one-third times that for record fire
- Supported position
- Single target presentations
- Twenty-four targets in random sequence (four presentations per range)

Feedback

- Cross appears on screen to show bullet strike
- For a hit, target disappears imnediatoly after bullet strike is shown
- Diagnostics and replay are shown after badshots only. Criteria for kd

s is a POOR for any score or a BELOW AVERAGE for shot location
- Audible tone when target exposure time limit has expired
- Summary screen at end of level showing average diagnostic scores
- Summary screens showing four shots at each range on single targets

Standards

- Three hits out of four shots at each range within level. For each range
at which this standard is not met, a refire of four targets at each of
those ranges is required. Refires continue until standard is met

- Refire of level is required if any score on sunmuary screen is BELOW
AVERAGE or POOR

- Shooter is regreased a level if any two scores on surmnary screen are
POOR

Levgl 4. Timed Targets in Unsupported Position

Identical to Level 3, with these exceptions:

- It is fixed in the unsupported position

- Standard is relaxed. Three hits out of four shots at 50, 100, 150, and
200 m, and two hits out of four shots at 250 m and 300 m
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Level 5. Practice Record Fire I

Sumuary description

- Time limit same as for record fire
- Supported and unsupported positions
- Single or double presentations
- Forty targets in random sequence, 20 fired supported and 20 unsupported.

Feedback

- Cross appears on screen to show bullet strike (hit and miss)
- For a hit, target disappears after bullet strike is shown
- Audible tone when target exposure time limit has expired
- OUT OF AMMO appears on screen when 20 shots have been fired
- Interim suinary of shot location (hits, misses, and no fires) given at

end of each position and final sutmnary at end of course of fire
- Sumuary screens showing shots at each range on a single target at end of

supported position and at end of unsupported position
- Performance graded as Expert, Sharpshooter, Marksman, Unqualified

Standards

- Fifteen hits out of 20 shots in both supported and unsupported
positions. Refire of position if standard not met

- On double target exposures, a penalty is recorded if further target is
engaged first

- Regress one level for average shot location score of POOR. Stay at same
level for mean shot location score of BELOW AVERAGE. Otherwise pass

Level 6. Practice Record Fire I1

Identical to Level 5, with the exception that the cross showing bullet strike
appears only after misses. Target disappears when hit.
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Level 7. Record Fire

Sunmary description

- Time limit same as for record fire
- Supported and unsupported positions
- Single or double presentations
- Forty targets in random sequence, 20 fired supported and 20 unsupported

Feedback

- Targets disappear when hit
- OUT OF AMMO appears on screen when 20 shots have been fired
- Audible tone when target exposure time limit has expired
- Interim summary of shot location (hits, misses, and no fires) given at

end of each position and final summary at end of course of fire
- Summary screens showing shots at each range on a single target at end of

aupported position and at end of unsupported position
- Performance graded as Expert, Sharpshooter, Marksman, Unqualified
- Cross appears on screens to show bullet strike for misses, whenever

soldier has to refire level

Standards

- Fifteen hits out of 20 shots in both supported and unsupported
positions. Refire of position if standard not met

- On double target exposures, a penalty is recorded if further target is
engaged first

- Regress one level for average shot location score of POOR. Stay at same
level for mean shot location score of BELOW AVERAGE. Otherwise pass

Level 8. Rapid Record Fire I

Identical with Level 7, except that the exposure times of targets are two-
thirds of those used in record fire.
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Level 9. Co mbat Fire

Summary description

- Time limits variable, dependent on number of targets presented
- Supported and unsupported positions
- Single, double, and multiple presentations
- Eighty targets in two attack/retreat scenarios each of 40 targets.

First scenario is fired supported and second unsupported

Feedback

- Targets disappear when hit
- OUT OF AMMO appears on screen when 40 shots have been fired
- Summary of shot location (hits, Misses, and no fires) given at end of

supported position and at end of unsupported position
- Summary screens showing shots at each range on a single target at end of

supported position and at end of unsupported position
- Performance graded as Expert, Sharpshooter, Marksman, Unqualified
- Cross appears on screens to show bullet strike for misses, whenever

soldier has to refire level

Standard

- Twenty-three hits out of 40 shots in both supported and unsupported
positions. Refire of position if standard not met
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APPENDIX B

Criteria Target Areas for Aiming and Shqt Location

The target area that is mathematically defined for the aiming and shot
location scores differs from the effective target area that was shown in the
main text. For comparison purposes, both are shown in Figure B-1. The reason
that the effective target area is different is as follows. The computer
stores the X and Y coordinates of a pixel location each as a single byte. One
byte can hold the record of any value between 0 and 255. The screen is 200
pixel; high, and therefore each pixel location in the Y axis can have a
separate 1 byte address. However, this is not possible in the X axis because
the screen is 320 pixels wide. Because only one byte is allocated to describe
the X axis location, the computer divides the number of the pixel by two
before storing it. Thus, pixel number 300 is stored as pixel number 150, and
when the pixel number is retrieved from memory, its stored value is doubled to
recreate its original value. Unfortunately, when a number is halved and
stored, it is stored as an integer so that any fractional values are lost.
Thus, pixel number 301 is not stored as 150.5, but as 150; when it is
retrieved, it is doubled and becomes 300. Therefore, if the light pen is
focused on an odd-numbered pixel in the X axis, it is reported by the computer
as the value of the pixel irmnediately to its left.

This system peculiarity has two implications: First, targets must be (and
are) located with their centers of mass on even-numbered pixels in the X axis
(were it otherwise, a score of excellent would be impossible to obtain).

Second, the target areas are distorted compared with those that were
mathematically defined. In defining target areas that scale to actual areas
on the 25-m zeroing target, this distortion was taken into account.
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Mathematically Defined Target Area (Supported Position)
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Figure B-1. Comparison between mathematically defined target area, and the
effective target area. 4

'The effective target area is adjusted for the fact that the computer
reports readings from an odd-nunmbered pixel in the X axis as having the same
value as the pixel inwnediately to its left. Actual pixels are longer in the Y
axis than in the X axis (approximate ratio is 1.33:1); therefore, the on-
screen target area is more circular in shape than is shown.



"APENDIX C

Users' Flow Chart for the Marksmanship Skill Tests$
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APPENDIX D

Programmuing Flow Chart for the ERM Programr
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APPENDIX E

Progranmmng Flow Chart for the Sight Alignment and Grouping Program
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APPENDIX F

BRM Program Documentation

Basic Hierarchy Chart.
Lines 10-310: Main program driver.
Lines 1000-2890: Subroutines for firing levels.

Lines 1000-1640: Establish shot group/extended skills tests procedure.
Lines 1650-1930: Firing levels 1 and 2.
Lines 1940-2300: Firing levels 3 and 4.
Lines 2310-2730: Firing levels 5-8.
Lines 2740-2890: Firing level 9.

Lines 3000-5860: Supporting subroutines.
Lines 6000-6140: Data.

Lines 10-310: Main program driver.
Lines 10-70: Initialize variables.
Lines 80-120: Lines 80-310 form the main loop of the program. At this time,

the BRM cartridge opening screen is being shown alternatively with the
high scorer screen (after someone has fired). These lines poll the
keyboard for the spacebar, the break key, or the "LP" or "SG" key
combinations which enter the 9-level scenario, go to the menu, or run
the light pen mount adjustment, or sighting and grouping program.s
respectively.

Lines 130-220: Line 130 transfers control to line 230 if variables have been
initialized and the option of record keeping has been established.
Otherwise, these lines welcome the user to MACS, and initialize array
variables.

Lines 230-310: These lines send the firer first to the zeroing routine, and
then to the appropriate level of fire. Upon completion of the
exercises, the congratulations screen is displayed and control returns
to the top of the program at line 80.

Lines 1000-1640: Establish shot group/extended skills tests procedure.
Lines 1000-1010: If the record keeping option has been specified, the user

must now input the firer's identification number.
Lines 1020-1120: These lines show the instructional zeroing screen and check

for the trigger to be pulled, or the "@" key to be pressed. If the
trigger is pulled, the variable TN is set to 0 and the zero targets are
shown with a random horizontal (X) value. If the "@" key is pressed,
TN is set to -1 and the zero targets are displayed with the same X
value (165). The machine language routine which draw-- expanded targets
from the sprite data (referenced by the BASIC variable DT) is called to
draw the 150-meter target (expanded to 50 meters). Line 1050 calls
this routine and shows a center dot representing center of mass of the
target.

Lines 1130-1150: These lines initialize the variables needed by the
interrupt routines and copy the zero target data from its permanent
location on the EPROM to its useful place in RAM. This routine is
referenced by the BASIC variable DA.

Lines 1160-1200: If the shot number is 0 or 3, i.e., if the user is about to
fire the first shot of either firing position, the accumulator for the
average diagnostic scores (for the sunmnary) is set to 0 and the firer
is instructed to assume the proper position. The high resolution
graphic screen must also be displayed at this point.
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Lines 1210-1220: The appropriate X coordinate (either 165 or random, as
determined by the value of TN) is put into the target data.

Line 1230: The target control and lightpen reading routine is called. If
the routine returns to BASIC as a result of the break key's being
pressed, control returns to line 1210 and the firer engages another
target without advancing the shot counter.

Line 1240: Compute the diagnostic scores.
Lines 1250-1270: If the shot count is less than 3, the lightpen offset x and

y values (OX and OY) are incremented. Each (X,Y) coordinate for bullet
strike is examined to make sure it is within a range left and right of
the target and imnmediately below. This range is the same as in. the
calibration program, assuming the calibration cross is the center of
mass of the 250 meter target now being fired at. If a shot is
determined to be out of range, the flag BC is set to 1.

Lines 1280: The accumulators for the average steady position and trigger
squeeze scores are adjusted. Only these two scores can be computed now
because no lightpen offset has been determined.

Lines 1290-1440: These lines are executed only if the shot count is at 2
(after the third shot has been fired). If a shot was determined to be
out of range, the message "INVALID SHOT GROUP, TRY AGAIN" is displayed.
If this is not the first invalid shot group, the additional prompt
"CHECK CALIBRATION (SEE MANUAL)" is shown. The firer must then repeat
the calibration process at line 1130 or press the stop key and enter
the calibration program. If all shots were in range, the lightpen
offsets can now be determined since the zeroing process has been
completed, and the aiming and shot location scores for the first three
shots can be computed (SYS 3427). The three-round shot group and
sum•ary diagnostic scores are shown. If the sumnary sccres meet the
standard, the firer fires three more shots. If the standard was not
met, the program returns to line 230.

Line 1450: If the shot count is less than 6, the program loops back to line
1160.

Line 1460-1470: The shot location scores for shots 3-5 are computed and the
three-round shot group and sumnary diagnostic scores are shown.

Lines 1480-1490: The program determines a starting level or continues to the
extended skill test. If no further testing is required, control is
returned to line 230.

Lines 1500-1540: Variables for the extended skill test are set up and the
introductory screens displayed.

Lines 1550-1640: Either three or six more shots are fired in this loop for
the extended skill test. These lines proceed in similar manner to the
regular skill test with the exception of line 1570, which must nLw
consider the possibility of a no fire. Control is returned to line 230
upon completion.

Lines 1650-1930: Firing levels 1 and 2.
Lines 1650-1660: The targets are shown at all ranges and the expanded target

with the "bull's eye" circles is now shown.
Lines 1670-1680: Variable initialization.
Lines 1690-1710: If the current level is 1 and the "EZ" option has been

selected, only the data for 250 meter targets is moved. The line which
loads all other targets is skipped.

Line 1720: This line moves the data for all targets from EPROM.
Lines 1730-1780: All variables are initialized, and the hires scenario and

status line are displayed. A random X coordinate and the no time limit
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code are recorded in the data for the machine language routines and the
trajectory and Y coordinate are obtained from the data for use in
future BASIC routines. If the 50 meter target is being engaged, the
second sprite is prepared.

Lines 1790: The machine language routine target and lightpen control is
called here. POKE 878,0 turns off the cross delay counter so that the
cross will remain on the screen and not disappear after one half
second. If the break key is pressed during engagement, control is
transferred to line 1930 and the subroutine is exited.

Lines 1800-1840: If the "call your shot" option is in effect, the program
displays the message "CALL YOUR SHOT: 5." Each second from 5 to 0 is
counted down and displayed. When the timer reaches 0, the crosshair is
displayed.

Line 1850-1870: If a hit is detected, the prompt "HIT" is shown at the
bottom left of the screen. If a mirss is reported, the word "MISS"
appears. The replay routine is called with a check for the break key.

Line 1880: The shot counter is incremented and if it is not the third shot
at any target, the target data pointer is restored to the same target
and the program loops back to line 1750.

Line 1890-1910: At this point in the routine, three shots have been fired at
a target. The shot group is displayed and if the number of hits is 2
or 3, the next target is engaged (beginning at line 1730). If this
success comes after an earlier failure, the message 'STANDARD MET,
CONTINUE." is displayed.

Line 1920: This line indicates the firer did not pass the standards. The
number of repetitions counter (RP) is incremented, the "YOU DID NOT
MEET THE STANDARD. PREPARE TO REFIRE." message is displayed, the
border is changed to red, the number of hits (H) is set to 0, and
control is sent to line 1750 for replay of the same target.

Line 1930: All sprites are turned off, summary diagnostic scores are
displayed, the next level of fire is determined, and control is
returned to line 280.

Lines 1940-2300: Firing levels 3 and 4.
Lines 1940-2060: The proper instructional screens are displayed, all

variables are initialized and the target data is moved to RAM in random
order.

Lines 2070-2110: These lines control the firing for the first round of
targets. The work horse of this routine is the subroutine beginning at
line 4850, which returns (in the variable Z) 128 if the break key is
pressed during the exercise, 64 for a no fire, or 0 to proceed. When
all targets have been engaged once, the next set of lines are executed
to handle any necessary repetitions.

Line 2120: The summary shot groups for all targets engaged are shown.
Lines 2130-2240: Shots are refired on the targets for which the firer did

not qualify. Again, the main routine is the subroutine beginning at
line 4370.

Lines 2250-2300: The average diagnostic scores are computed and displayed
and the next level of fire is determined. Control is returned to line
280.

Lines 2310-2730: Firing levels 5-8.
Lines 2310-2410: Instructional screens are displayed, all variables are

initialized and the target data for the appropriate level (supported
position) are moved to RAM.
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Lines 2420-2460: The main routine at subroutine 4510 is called in line 2420.
A summary of hit, Miss, no fire, accuracy, and penalties is shown after
firing. If the break key was pressed during engagement, the subroutine
is exited. After shot groups are shown, the program checks to see if
the standards have been met and either returns to line 2380 or
continues to the unsupported position.

Lines 2470-2530: Instructional screens are displayed, all variables are
initialized and the target data for the appropriate level (supported
position) are moved to RAM. The main routine at subroutine 4510 is
called in line 2530.

Lines 2540-2580: After the hit, miss, no fire, accuracy, and penalty summary
screen is shown, the shot groups for all targets engaged are shown and
records for the unsupported position are saved to disk if requested.
If standards have not been met, control returns to line 2500.

Lines 2590-2730: The hit, miss, no fire, accuracy, and penalty sununary
screen is shown for both firing positions and the next level of fire is
determined.

Lines 2740-2820: Firing level 9.
Lines 2740-2800: Instructional screens are displayed, all variables are

initialized and the target data for level 9 are moved from EPROM to
RAM. The high resolution graphics screen and status line are
displayed.

Lines 2810-2890: The machine language routine controlling the target
engagement and lightpen collection is entered. Due to the unique
timing which is utilized in this level, all targets are displayed by
this machine language routine, therefore, very little is done in BASIC.
The positions are repeated (with shot groups and record storage to disk
in between) until standards are met or the break key is pressed. After
successful completion, the current level (CL) variable is set to 10 to
signify the conclusion of the program and control is returned to line
280.

Lines 3000-3040: These lines perform the calculations for the diagnostic scores.
For the steady position score, SD(0,S) is initially set to -1. Assume there
are n readings. If n is greater 45, SD(0,S) is set tc examine the readings
from -45 to -7. If n is less than 45 but greater than 6, SD(0,S) is set for
readings n to -7. The range of readings for the aiming score is set to the
same value as that of the steady position. For the trigger squeeze measure,
SD(2,S) is set to -1. IZ there are more than 5 readings, it is changed so
that readings -6 to -1 are examined. The machine language routine (MA) is
then called to compute the scores.

Lines 3050-30§6: Certain variables are saved into the array H%.

Lines 3070-3080: Variables which were saved in lines 3050-3060 can be restored by
calling this routine.

Lines 3090-3180: With the numeric diagnostic scores in the SD array, this routine
returns the appropriate descriptive diagnostic score. It is most often
called at line 3090, but in certain circumstances, may be called at line
3100 with the diagnostic score in Z4 and the subscript for criterion
comparison in Z5. If the current level is 0 (zeroing procedure) and the NU
variable (a flag for numeric scores) is not equal to 0, both the descriptive
and numeric diagnostic scores are displayed simultaneously.
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Lines 3190-3290: The ASSUME (proper) POSITION message is displayed. If PS is 0,

the position is supported. For a I in PS, it is unsupported. If B$ is not

the null string, it is displayed above the ASSUME POSITION message. This

routine is sometimes called at line 3250 to display the <PULL TRIGGER TO

CONTINUE> message, at line 3260 to check for trigger pull, or at line 3280

to check for trigger release.

Line 3300: This procedure prints the string in A$ to the graphics screen by

•Alling the appropriate machine language routine.

Line 3310: The hires graphics screen at location S1 of chip/bank S2 is displayed.

Lines 3320-3350: The average diagnostic scores from B to E are computed.

Lines 3360-3410: Determines the appropriate next level of fire based on skill

test performance.

Lines 3420-3480: These lines display the introductory screen to each level. If

the trigger is pulled, the corresponding level is entered. If the break key

is pressed, control is transferred to the menu screen.

Lines 3490-3930: The menu screen. This routine displays the options available to

the user, including "L" (selecting start and stop levels), "N" (r-.turns a

new firer to the calibration routine), "W" (sets wind speed), "CS- (selects

or deselects the "call your shot" option), "G" (returns to the level where

the program was interrupted), and "EZ" (show only 250 meter targets on level

1).

Lines 3940-3970: Sprite initialization for the machine language replay routine.

Lines 3980-4290: Display diagnostic scores and replay for ievels 1-4.

Lines 3980-4040: Display diagnostic scores. If a miss was detected, the

word "MISS" is shown in place of a shot location score.

Lines 4050-4290: Show replay. The replay target is positioned so that its

center of mass is at the point (254,176). The sight post which

represents the perfect sight picture is adjusted for wind and

trajectory. The replay message is displayed and the center of the

screen is colored green by the machine language routine referenced by

the variable CO. The replay is interrupt driven, and lines 4150-4170

wait for the replay to finish at least once before the trigger can be

pulled. Lines 4200-4280 control the pause when the "Correct Sight

Placement/Your Sight Placement" and "Pull trigger to continue" messages
are displayed, waiting for e:.ther trigger pull, the break key, or the

time limit to expire before showing the replay again.

Lines 4300-4450: Display final diagnostic scores for levels 1-4 and determine the

next firing level.
Line 4300: If less than two shots have been fired, the sunnary scores are

not displayed.
Lines.4310-4340: Compute the average diagnostic scores.

Lines 4Z50-4390: Display the final scores.
Lines 4400-4450: Determine the next firing level. if there is more than one

poor score and the current level is greater than 1, the firer must

regress a level. If there is a poor score or a score which is below
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average, the firer must repeat the level. Otherwise, the firer
attempts the next level.

Lines 4460-4510: A stack beginning at 16325 is used to store target numbers
before the machine language routine referenced by the variable RM is called.
By randomizing the numbers in the stack, the RM procedure can take the
corresponding target from the data stored on the EPROM and place it in RAM.
Before calling this subroutine, the variables B and E must be set to the
beginning and ending point in the stack. This technique is used to
accomodate those circumstances where two or more sets of targets must be
randomized. For levels 5-8, the supported targets must be dealt with before
the unsupported targets so that they are not all randomized together. This
subroutine randomizes the stack so that the RM procedure can be called.

Lines 4520-4620: Main scenario routine for levels 5-8.
Lines 4520-4580: These lines perform the initialization process which varies

for each level. The variable AD considers the different feedback for
hit or miss (cross always, cross only for misses, or cross never) and
whether or not the records should be saved to the disk buffer (remember
that only the first attempt is saved).

Lines 4590-4610: The machine language target control routine is called, the
whistle is blown if a target is left standing after the time limit has
expired, and the procedure waits for the cross to disappear before
continuing.

Line 4620: A random delay before the next screen is displayed.

Lines 4630-4690: Display shot groups. The target is positioned so that its
center of mass is at (174,150) and the shots are displayed by the machine
language routine referenced by the variable GP. The shot location score is
returned in Z4. This result was once displayed at the bottom of the shot
group screen.

Line3 4100-4850: Display the summary screen of hits, misses, no fires, shot
location, and penaltiei for levels 5-8. It will also display the messages
"Standard met" or "Standard not met."

Lines 4860-505Q: Main scenario routine for levels 3-4.
Lines 4860-4920: All variables are initialized and the high resolution

graphic screen with status line is displayed. The machine language
routine which displays the targets is called.

Line 4930-4940: Hit, miss, or no fire is determined. If the break key was
pressed or a no fire was recorded, the subroutine returns to line 2090.

Lines 4950-5050: The diagnostic scores are displayed and the replay is shown
if a bad shot is determined. A bad shot is indicated by a poor score
in any diagnostic measure or a below average or poor score for shot
location.

Lines 5060-5150: Display diagnostic scores and shot group for the skill test.
Lines 5160-5240: Display summary screen for level 9.
Lines 5250-5270: Display four fundamentals of rifle marksmanship.
Lines 5520-5540: The "YOU DID NOT MEET THE STANDARD. PREPARE TO REFIRE." message

is displayed and the border is changed to red to signify more target
presentations due to a failure to meet standards.
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Linel 5550-5560: The m.essage "STANDARD MET. CONTINUE." is shown when a student
has failed a standard, and then successfully meets a standard.

Line• 5570-5600: These lines display the status line after adding the current
wind speed and direction.

Lines 5610-5680: This subroutine prompt the user for input at the menu acreen.
The menu is displayed on the high resolution graphic screen, necessitating a
more complex means of obtaining the input. Only two characters or numbers
are accepted.

Line 5•60: The record keeping buffer is initially set for no fires.

Line 5700: This subroutine calls machine language routines from chip 0, bank 1.
The variable SB should be set to the low byte of the address of the routine
desired.

Line 5710: This routine performs the same function as in line 5700, except
parameters can be passed through the variable Z.

Lines 5720-5730: The graphic depiction of the diagnostic scores ("bull's eye"
target) and the target ranges are shown.

Lines 5740-5810: Displays examples of the proper offset for wind effects.

Lines 5820-5860: Checks the number of hits and determines if the firer was an
expert, marksman, sharpshooter, or unqualified. If H%(0)-l, the firer had
an earlier repetition and therefore can be rated only as high as
sharpshooter.

Lines 6000-6120: Data.
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A.PPENDIX G

MACS BPJ4 Cartridge Program Listings

1*0 DIN 8~2).593 O()DS0 0 CO1
30 13-41040,IZ-43904,0V-Oit-0.e8-0
40 DR.? PUonIX).IOT(11/256) b0?Fi(II13(/01*3

10 OP.343),C-3414,U)9-3439,iR31-)42:D?.)445,2-0
so IF P&SX104321)-127 ThAI M D8.00808, 3410,01M0 130
00 IP PU11,60321M-147 TOM1D 083 21C.P01E3 13264.1M$82 011tGOT0 130
91 Sir 9.-256 M31 100
92 T-T*2iIF T4000 2311 100
93 IF (? AnID )1 2111 SYS 49116IT-0100T0 o0
94 1P~ 071,3.818 08,All-41.Iolf)irziGI~c.I1 trigger to b~qW'i).SS 330M0T-Ii00a 00
100 G32 Mill` AW' 20UM 00

120 SYS 08,1009% 53265.21tip0012272,23iVRIWN~lCLA)*:,1P 4' 161,1itYS 49179
130 IF MOSS1 ?KIN 230
140 A-3)9100130F)0CA(*10(X(INA caisip m m 3F001L m oto01 Plfuisir)000oMaztaaaabip(rsl tati
160 A$-A447r&1ltinqRKIDlir3)00,00SUg 3300
140 IUr 1,381.i,@rOs 1-0 T0 ,1MB J-0 20 3.S180 CRII,J).1312? 3,1
110 TOM 1-1 TO 6, FM J-0 TO 4 1 RIM OA% (1, J) MIN 3.?1
100 FOR 1-1 TO 1,3150D Clk$(!h0112 I
190 AM1 I-0,89-1Si0CSU3 5710AX1-

*10 PM8 S3260.MPM00 S32712.)isPVT'ICL81010,'A,10O-o1n1$(n0,0.$)C95413)
220 131 TUnlt.jA*,I00-108*L~rT$(A$.20).C050(131
*30 I=n 81,3-110, .00 000 Il C091, THU* CI.lo,
240 It CL43L THIN) CL-82.
260 OCOUS 3420.30-OL..?? Cl-C THIN 2)0
*40 01331 AND 1025I U-010010,I-4T3-(I42)4IXUV1*12
*70 tIlK 9io,w1iO "0 CI.V 0081 61.1450,1940.1940,2210. 2310,2310,2310, 2140
200 NDO$-".iF =4L-113) AND (SL'M)I TUNl 240
190 AO130(401L1111!1)31)t1141I00A1L2~8f)F) You *to finisk..d(PS) With this
300 As-ASO1progron.1rolits3 caii instructo2.irwiaosve, 3200
310 lOKl 13200.0.S18 4910,182081P01.1ro 100.0.0020 00

1010 F001 53272.23tV10U 33295. 27, IVP5UlCLA) Ul4T IFirms 10 O4jID3,IO LIPTO(IDO.201
1020 008ns s25011 3.o.3A8(00(FporxtIl8(Ll~ll2)111~ 3 shot@*
I0o0 As-As-(rziOOO34$tabII~h shot grompir2)olOSlia center of "*.s.
1040 A$-A0.-(rs)0SIllh~te dot &hower~IFZII9cerfttr.,.0083V 3)00
1010 POll 000.3,5(2 02,100 1-121*4 T0 12199.1051 1.15,3182 1103M 1124.3
1060 A$8"l?2l0123(1u11 trigger to c~ltInuo)jU)IFI)0,OOSV& 3300
1010 IF MRI(14121-247 ?UN3 1100
10410 01? AMilt ASC2)"9 TUN1) 1070
1090 10--I
1100 00808I 320.!00zrv-0 10111 1030
1110 A$-'rt(isot3)9l00OF70lf3o*.Mla~(F~l004?hebr0 If nlrl2l0#07v1fl4 while yoor12io410ars establishing*
1120 Aj-A0.(1F2)001).hot qmoup.41.OM )MI~'sG08UB 3200
1130 AC.0:10V. $0,342,105 1 03.00.1081 6360,rORk t1304 20 6371f011 1,0.3111 9

1100 10U $23,0.101.5 924,0:10la;1 21,171tOKS 912,08-4"08U 0GSV100,9-0
1100 IF f304)) AMD (SC(031 T0±0 1210
111 root 1-0 20 3,IDlI,2501.4,3111 1,18-10T42/3)
1100 as-t1i111F1)003JO08810.At 3 shiots help)210144.Cdeid start ievo.1.,ir 18 2011 1200
1190 as-(?1)(12103011083Ftb c~ shot. peu(r2)l304tarqet.IttlOO00?azqets Sze wutleO."
1200 GC.80 3190.00SL08 3310
1210 P092 *10o,CPOlZ 7,0.-(3411))2$1F Tx ?1211 x-10
1220 PQ11 52401.1,0081)3 3290
12)0 1--l0352.035-0.00SVI SI110.vr V.21.0,lr 1.129 Mil1 1210
1240 -?M 01l-.,10(-10.0833000
12S0 If 9102 THIN 1200

121 IF (X310-73) Olt (114-1401) (M (110,-111 OP. (y14-47) ?01N SC-i

1230 00808 3240.17 904) 201N 1400

1)10 0? I&C-0) OR (90-0) fall 1)10
1320 A$-(1r3)093CLR)1810)I(F)OOIF7IOOI?1)112)02041nva114 shot qrowp(r2)1107)try agalr..IF' It4(0)V T11101340
1)30 AS-A$#*(F2003I00r Check lightpon(Y21051380wnt allilfwnt(f.210416lees Manzuel)'
1)40 -AAS*11)(L011).0C4)-2.003Us 3210
1)00 IF OR TUN3 S1-.0m2 120
1)40 4002 11)4
1110 X3-(011'0C)*0053120,1 -(0140l'400)0
1)00 F0112 W).FUl(X) ,1M 021,310()15303,112).90 07,10
1190 S0)0.0)-80(1,0)sS18 3427irOR 1.0 TO284,*)0120.011
140 00.0-D.2)O(,f3T 1.1.43040,00808 0600
2140 AS(fllOW(L&I irs100(17)00(V1)I(UN) shot qfoup4088S*(81LC)(L3L)J)(12)03040ould you like. to(FP21ll07try for &I
1420 AS-AS.1IF2)0010t140.ter 4rbupl(10)(F2)0023108115u11 tuigger to oo.*at &Anver(F2)0017(13108*
1430 00OM 3300.0sie,awus, 1110,1001 s3205.43.?? I 2T1N 1130
1440 6-0.1-2i0091)3 M)70,-2IFI (1-0) OR 491.Q) 2011 CL-1.812011A
1450 8-8.0.111F 040 Tax 1100
1460 P099 53241,434010 4-3 T0OiD12.S12)9D1)
1410 0D320-D3.048(,) 31?8143040,00808 1040
1440 3-4,?-0
1480 S-1.l10ItO093 WOOF,2 41-0) OR (41,0) TU3N CL-11AI2001
1000 9S-*(F1)l12l0101l080(You have done voltl1 (1F2) 1)04)Oo trytF21OIO7tulaed terqeta.l
1010 F180.00s0 33110:0011111 0890
1020 1011 0)0,0,1051 803.,1011K 090. 100,1011 091,40.105 092,1001011 070,0
1030 1011 0177205tP1031 2).17tFOU S24,0.1011 821,114-10M10208-,2U50
1040 1011 899.4Z.00803 3310.9-0.1-2.2-1
1100 took 6-9 T0 a
3040 119-048--20352,002111 S110,FOR1 V#21,0
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1170 11 1)63 THU SYS 914,70 1-0 To 3aS0I1.91-CA(6PS*4.3)1,3I ItOM1 1190
1140 N.FuuI9O7) N-N. W1291264(9124) .009113 1000
1190 00NUS 3260tNU1* 9.006119 337011F (M-0)0 AND MLP(Ttl)) TH&N 1410
1600 W-6,CL-T*2,i9S-,0OTO 1630
1610 T.1.1,I? T-. TIMM PS-ISO .00*119 3190,001119 3310,6-.1.9S00.0 1110
1620 u.,L1,0h~101. ol..i
11130 AS-'(?P3091CL94l(?11001171001Q")IIPI)'469 *(r23306T011 will Start otl]7211111.. .1f1M00'
1640 00OWN 3300t:709 0-1 TO 400ill".T ID3RTUANI
1610 00811 1720.00U11 *70H-,9CO9-7H200(N~aqt to wnt0.ea.d
1660 H9I.FIOlt~aU it I 00 347*10396at each diotanc.G.., NVO1 3190
1670 009119 5690.1009 614.0.1009 O77,2051,0 4609.01
166 Pan *9Q.160T1M0.IO9HI 61401,641P 692.160.lon 636.6,100 699.42
1690 It 4U-0) 0R 4CLUM1 THIN 1120
1700 MR9 9-0 TO NTE-1,1009IC 1G3I1'9,4MUXT S:P= 16325ONf*9.255
1716100 MM921.01001M 623.114,1009S 624.01113-3,00809I 5100109M 1730
1720 MM 623.116,1009 624.,M009 921.2451F105I *22.,1193-6.0M111 $700
0730 9.26,26I-36-4 0940,NT,,0IT t-7 THIN 1930
1740 Gw606 3010
1710 5-11*1(SS84.0041931,*L.16 CI1-9h (*0 -SS(P
1760 60611 6170iH00 12.7.?*&-.RIP it- 141NT(MM(1) - IS))421*71 s)-rNW (867)
1770 PM AD#l.XPZ.-PIU "#2ZItFon A046.23SMT-PLII(D411) iTJ-TJ# IT31I274*256
1700 IF (IN-1) ANrD 4((1-0) OP ICLAIJI THUN lOKA AD*11.X#40iPQM Ab420, 211
1790 00611 3910,9-0,1-1RA,001 1710,100 6760,11 9-120 UR 1930
190 t1? 08-0 THILM 1610
1610 A9-(FI0423 I OSI IIULC IWIr$Call your *00tsi91114359
1620 12IT9-I/0 A-S(2324T99).0193300zA-*I1)*
1630 1? 4240 TUIN 1620
1640 IOW V421.I IP99(Vo 1) OR 1
1650 AS-*1SLm1(1r)I?240423 IF2l01234#CfJL.9(424
1860 96-3i,..17l laIU490011:26 THUN R-N-.139-bt"
1670 W"-449.400611 3300,0089 3160.1f 9-126 TU4N 1910
1960 S-9.1,17 8!30111T(913) THIM 1009 476.H%(2)tPM0 677.66(34.i1 1710
1990 H3-1Htl*,S194630,1? m(2 THUm 1920
190 IF "31)0 TUIM 11C-9L.0011 1110
1910 00M 1730
1920 Q0099 307 :19..-31614-1CS540064,VJ-ft?1.44-0.00S119 SS22,00TO 1700
1930 P06* V-210.0s0S1U9 4l00,CL-CL.A.RLtUAN
1940 9P-0.PA-CL-3.N?-4,GOSU9 1740
1910 As-1113)0,47400(cLhIirsloohg7100(GA J4FI)I(72030324 tinad too j.tG.*tIT CL-4 THIN 1960
1960 AS-AS.1(f2100072tfitOard: Nit 3 of W(210310at each distance.-
197 As-AO.(?24014kop16y for hI(2400179hots Only. 4l1)lL49.N4.00111 3210.96s-.?O 2010
1960 A9-AO.(t*2)llO7StandatdlI'2l~lOHilt 3 Of 4 &t ranges17240012bet...a. 10 and 200 A"
1990 AS-A$O.(?1407151it Z of 4 At(F2107)17ZS0 and 300 n(I)l(GMNI,008119 3210
2000 90.4711409N(230604koplay for badIM20101shots only.'
2010 009149 319041092 S3265.43-00401 5690i,19-)2640t1009 699,42
2020 11-0t-9T-6*1,00111 4460
2030 ADII.?09R 1-1 TV N W?6,111AD20.b-D.,N 1,51-37445.$2-0
204009 rot -5 TO 5,106* 19321.1, IN? (IPIIR(163IS0.1/P?), OUT S.FOR 1-I TO 6
20500AL(.-0ALI.-0UX Z.109 211 TO 11.196 STEP S.1062 &A0,62MT
2040 1009 621,04O*1 823.114.PC*1 124.0:69-3:003179 $700:P10E17 040:P062 677,205
1070 2-0,006119 1310
2060 1-2.1.1? M(T?9 THN 2120
2090 008113 460:1011 V.21.0itr 1-126 ThEN 2210
2100 If 1-94 TUIN SYS WK
2110 0010O 2060
2120 FOR TP-l TO 6,1-11.jTW-1I*32,U-4.009119 46301111 mr.-i
2110 PORZ 33261.43.Ut-ftP#.1.-0.TW-1
2140 If DA%(TH,)1)-(3.((CL-4) A990 (114TV 4 TUIN 2210
2110 £8--I.13--314161P06i 021.0:1091 023,1214P09.L @24,0.1? r TUN1. 00119 S120
2140 A0-11#(TMd-1)-32.?0A Z-i10 TO 4iOS Ab.25$.AD-AD-S.MNUT 1
2170 F0R 1-0 TO 111-1,1009 16325.0.Th-1.WZXT 1.l0ICZ 16321.IIT.011,Ib-3.00S119 1700
2100 P009 816.,104M *71. 20SDA04TH. 54.0,DA% TV, 61-l0i08U9 3110
2190 002u9 4960,1009 V#21,0,1? t-120 TIkU 2210
2200 IF t-64 THIN SYS ON0
231C 1-?W*:'lh'?I DA('?N.041IT MIN 2190
2220 1-1N0*0-,01946)0:F-C.
2330 THT*,7iN<7 THIN 2140
2240 it LA THIN1 2130
2210 10411 V#21.0,709 J1-0 TO 3.SO(J,2S4-0.VLXT J
2260 W-0:109 ?M-1 TO 6:117 DA6(iN. 64-0 1KEW 2290

2270 F09 1-1 T0O 07.1 -T 1''41:-'
2290 109 J-0 T0 3&SD(J.2SI-SP(3.2s4.9013.SflK 3.1 J
2290 NUT Tg:A-0;DL-0:IP110 ?Mol THI0179 4330
2300 C1.-CL.A .911119.
2)10 00SU91)40.As9"4134l9CF4400ICLfti11i0loir~l00(0UNi1fli2l040240 ttned target 0 VZ I02Ol1tandowly 1prosented-
2320 AS-AS#"1VI2106@anql4 or doubobleir21021220 shots/sup7ported,
2330 DJ-A9.4I1P)001120 oh~ts/ln~upported(114 (L0MI',0060 3250
2340 1B09-Vl0.1V41?16at 010o@4t(r21ONO4tarqwts first at"
*310 SP95$#.(V2400O6penslty to zgoortd.dirtoloHstaodard. is ot m0..0811 3190
2360 00909 5694."t-0,10t-512
2370 N61%01-0.S1.-316S0,*2-2,1T CL107 THIN *1-37946.9-2
23300 1009 13221.42ib-DiL-11.00i119 4460.1009 076.,O1061 6WAM01U0M 810,0
2390 P01M 690.16041043 891,40.ln 692, 1901009 83.01040131, 99,20t1OIK 910.0
2400 1om009 6o.01POn9 919.0
2410 Pton 912,.tTN-0i1009 621.0.109. 423,2M1.1061 24.0.99-3.00911 1700
24211 001US4S20:A-I.t1on14.1110W1I() I (19-0) ANP (A,0126) TH162460
2436 A9--(F)I09~r44004C.AIl(rs)00(17400(L9BLUI((2)04016U666AA Supported Position.00111 4700
2440 *1-IljPUI-12,UT.1).AC-14t1r A-126 TUIN 91-0.UTUR
2410 10M TN-i 10 6I9-11.0060 4430.111* TV
2490 1? 112(11 THIN *$IDIOM6.,H(41.OU952001 23110
2470 34-A6CsSC-§L
2460 1N-FLUE19121 tTW-16i99-0t1*-1 ill-(1I4ICU) (r2)IlO4Stsndards fr4070711It IS of 20.*
2490 008119 )190,n 699.40.100 S3265,43.19-512
2100 9.-16.11-26.00AS11 4460.11* 6,074.0.1M 877.205iPOU 669. 174,1009 690,144
2110 F0R1 661.184,P002,1192.1610013 631.20.10R.1 910.0i106 912.0
2120 10K9. 19102,1011E 919.0
2130 FORS1 621.16,101 623.221.1009 Al4,0,S§-3i009U9 1700,00111 45209jp
2140 YOU1 124167,9J.Ni-0.6-r7119.(0)6-20.ii (1-0) AND W9(01204 10111 2100
2119 Al (13)00(764)00(cLNt) (71400471004L&bu1112(00so1,oAA~y, Unsupported 1OGItlor'.00S116 4700
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2140 )3.I-11:U-Z2iWP-13,lF A-124 73356 U0L023TM1
2070 AmSI P0M 16-1 10 4I1-110140,08UI 4630iW1EK? TO1
IS60 IF 111415 THIN SMITMR*331OOU 1107-16.00T0 2100
2190 POHE V*2j.0.14-A:AC-(AC.Z4?/0

2610 AS-AW )12I I1021)CM IHits ITI12 199 [S1011M118011yL1O) 7212S99N1O fire.)?SIT6 ips)* 009U 3300
2420 FOR 31-10 TO ~ (.)0%ISI0(4Ut2O~r3R(*0sF339GN.T4

2640 HI-MNS1, 1 ODA% (1. 10MI.) -t A0-A0r2Mq91I1,O1S93 #MD#aIP9 ) :Ho13,1*1W1GCUj3oowy

2440 44-AtI15-9I008U 3100:A0-A0*3TS(rtr)(L4LU)IV2)0499Peftaltle~at
2470 A#-Ajs*Ta (pus (*12 1 opul* (I'3F1Irt I o004ra11 shot 1004tiorlI'

*o~oM-ASOIGNS(CO.Lzcco)1).7S~oaua 6*OA4-A64CMA4. LGU)*2GSU 3210
2690 O(It ) W2 O 4HP31)) THU5 BSLQ1CL.CL*'1RITIJU
2700 I? 4-1 THEM A- CLIESL &L46A:CL-CL*Ai30-IP2)1199Sor."iO2T 2720
2710 aL.) 7)40.. verage.'
3020 AO-flb3OWiCLauI(RabIPfl(FrPI) You Jite bein~g seontIM6(CIRt back to 01*?(C)F)42S9keu
2730 As4A4. yourit) *3(2 I0)9Oehot locationMaP)B'P13GN~0U 32510PATVRN
1740 P0~U14aD000j3.)
2710 34(1.GmjPI920 tarets.(IP2 i060SAttaek/aetroet F2 11108scengario. - samov2190
2760 POOE 11S,10:174:2- 699 90110-4736tK%(Q)-Q
1770 FM 476,0t0ES 617. 20S.POKI S69.,0P0E #90,140
2700 Tk0.PM0 499.44iP0El 492,160a0PlO 636.0,100f 490,48-PORK 912.0
2700 PCOM @23. 141,P 8C 24.S.POEE 62I.S0401M 622.4t4*.4iOOSUS, 1700
2000 "40N 33M0A*-L- 91T- Gift-'OST'e(6P)MO4SV~ 410PM 916.0sPM 619.0
2010 FOR S4?li1.-k0U Sl10,A-4
2120 FMH V#2I.OiPMf $3260.0i9-PSJX(&39)gi7 9-0 THU4 AZTUP
so10 ao-suporto4 Povitionft17 Ps THINM va--unsurportea position-

2610 IF A-12S 1?HIM BL-0.MTVI
2660 M0 TV-1 TO 6iZ-I1i0041J 4430i MINTV1
2670 It 01023 TUN 11-111121AP-04IMM(0-liGOSVI S120tWTO 2770

2660 SC.3LiAP-Q~1t P70 THEN DJ 6~ OM9U 31)0IA-4714200TO 2770
2990 CL-10.14-SD(1.0)/2.95-9ýGOOIUD 3100.P041 7@S.FWL(H83.tO1K 744.FMH(Hs)
2900 4000-DO0'Z134(IAND 90)-60-11%] AND 3 S)(1AJID 7)
2*10 POLL; 011EU043.):Pas 1U924))-10 THI.N 3177,5*
2420 PORE 471,0,9153V~1.041 871.j,1-US43(D(0,0))1R9TU5*
31000 11".-1~r 3 THEN *D0S-N4)z.371 MC41 TRIP 2D(0.S)-13-7
3010 SD(2.S)-SOIO,4)
2020 5012,1)--'2,I 3)$ 132 03,)(*4*14H31
3030 POXE 101r~, VLKA),POK2 744.014 HMAl .- USRMS
1040 ALTURA0

3040 NO (1)-PELK(O101 N 0 4)t113(011) :ht (7).t1736092) :1% is)-FLER 4099) KSTVAN93
3070 F0t132,66.)(33)stOKE $76,111)OntOKE 8177.H0(ln tO 8869.H(3(
3060 Fogg 4V0.H*3);POr41 O*1.H3(3403POR9 692.33037flPOKI **9SH%30flATURA1
3090 24-SD(3.4)iIS-3*tl*4
3100 I.$!If 44)CalE1.0) THEN0 1-4
3110 Ift 43CP(1S.1) THIN 1-3
1120 IF Z4)Cll M.21 THIN2 1-2
3130 IF )14)C3jIZI3))043E4'0) THU Z-1
3140 CA$-CRSIZ)1)I2 (CI()01 OR (11-01 ?020 RETURN3

U140 C50-"(F1) (r2)249s.Ni003#cR1., ,101 #Ire) 4V3).*S+"99"#ST30(t4i +(P6)i irwiRATM
3170 26-STaShZd)iI4-LtwIN(91r i4( THIN FOR ts11 To 4-04:34, #9s~VxtT is

3190 tONE V.21.0,A4-*4f3)0*(cL3)(71)oo01P13I:ir as-* )*6 THEN )117)t3006-7)P60T31
3200 A$-A9#8$iGO.OU30A-)f)w0)rbV3-a-)*)r)PH1
2210 It PS THIN9 A$A*A4.f2)1199AISSVfl ,j3.*4.s-(r2(09*9PMrOOTO 3230
3220 AS-A0.(r:)1296A24(20 A.31-swimi199
3230 AS-AO.'SUPPoRTED*4.(-*F2)1299tOSl?101"
3240 AS-AS. 71 *S0)$-(LGP.N(42)0*23c1411 trigger to beqlflo)73)00'i004U` 3300t001 3220
3210 As-Ast(F2)0723uii trigger to coftihOu))7F3)OQ~iOOSU9 3300
3260 *13-0,17 P999(56321)-127 THEY 0*--1.0010 3200
3270 it PLER1113221)')47 THIN* 3260
3260 IF tKE4S14321)'326S THUJ 32#0
3290 REIUPO
3100 AS-5*:iTS 411M2z*TU9J
3310 POKE 2S3,rNL321)iPOXE I%4Jt30(5IaF1)tO 251.22812S lCifETIRJ3
3320 REA GET AVERAdE ACRO33 0-9 43301 roe LACK DIAGNOSTIC SCORB
3330 PON 12-0 TO 3MI(12,121-0:.MET 12
3340 F03 11-0 TO 1,r03 12-9 T0 4,01.2-O1.2.D1.2 Et12.911
1310 5-19-83.170*f 12-0 TO 2,SD(12.12)-SD(t2.12)/1.6U1X Z1RSIEURJ3
1340 "AN ROIIINT, T0 SEE It AMOT100-9 FALL INTO 9.9*30 FOR ADANCILML3NT
3170 FOR J-1 TO Su1O(3-@,NEXT 3,004(1 3310
3340 M0 J-0 TO 1aS-32i0OSU9 2090K041.I M I M- 133W 1 .29T
3)90 It (Mil1)30) OR Olt200 10% 6*3))00) OR 3151)421 THU 5-0.310WI5*R
3010 S1-3,327(15
3420 AS-1r3)0sjr4)09iCLPk) IF1003t7100Mt)IIJLU) 32)10ILZVL)V211709,30l-STRkO4CL)
3430 AS-AO15§4'(aA*)(F2)0016"i00503 3300iF005 623.CLi6§-21.04OU9 1700
3440 A#-'1LGX1)1?2)01230UI1 trigger to goonti.0w.)33)00,G04U9 3100
3410 IF 11UIS6321)-241 1W31 SATURN
3440 If PEIR(16321)(C,121 TUN 34200
3470 sosu1, *490i17 01.-C 1144 0113,5
3400 0010 3420
3490 POIE $3245.42stPO 0337,11,31005l 19I.0.AS-3?4d)00(r1)0047)004C~LP34w*33tart lovoli,
3S000 AS-AS$512431L)'It(411IIV2i299AAI6902(0117t.1lve,4T6(L4(OtBUIUn speed.
3010 If 331 AND 14) TUN1 AS-A*W Vsriable. 3Q0TC 2140
3120 A6-A0*17344131 AND ?)-1)4* MP "i2V I((U AND 71-0) THU3S* 40

2140 A~43L)F3tI05)33400.POK S3,81,.P005 2S4.ELPOKE A22,0,4,-2IiGOSU S1700
3110 Z-254-3319101) OR 13L<J))-4.AI-CStp911).1P L, Select Startltlnal LovelIPOLILU)"
3113 161*U P(01 AnD 21) THU5 I1YBIEW)
2111 AS-AS. 0: Now (Irer)70)*4Z4* Wi Set find4 Spoodifl)'
2160 B91-0r ,z6-ILALU)'i)t CS THIN6 *69-'f ".1*-')YEW)D
3170 A$-A1#IS4"CS: ?urn w#15,CH30334) #Call your ffhox-4CHAS(343,- optionrsi*)ll.LUI*
1160 AS-AW1LW. Light pan~ moun~t adjulstmentt?4380. Sighting and groupin~g prografti66("
3160 004(13 3300:56-"250 9eeaE-LL)I l1341 THIN& all ra3.gas,i9-(NEw).
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2400 hs-&Wks, set 1.9.1l I targets tow 0'0(~0
3410 BWS"tWt',1 CV") TOM0 00-160v1**2703CL)
3620 A4-A49'C G, La4000 t 4$b-nUmbr Or 10ttar,17 CL-0 71IASJ 0-Plttor"
3630 A4-A00-7210021102010018olt .36 press mtvU (iLOuttr@)tr3i00,oosvf m10
3640 A$-~:OO$UU 5610,3.1NT(VAL(Al))
0360 IF (93--W AND (94-9L) An0 (CL)0) TUN L-~CaLO2VJ

3140 Is AO-612 THEN4 II 1-100M ,0010 3140

3400 It M&-CS" 1(02 CS-VO7(CS3zOM7 3400
3646 IF A0WEV TM8"014 90 0.6t ~ 10MO 1400
34)0 IF A$-** 1021 CL-0,32V0.
3700 ZIP AWO" THIN DStUOJI
3110 It Aft],L. TH"J 3000
3710 moo-un,As-1tr1 217I(kLDjamms~r & press OZIVON ItI)0024111LVuIPtart Ievel (1-9)*
3130 00U3R SGM018-A6,0L-IVT1VAL4A3J4II MCI.') OR 4401S) TRIM1 3720
1740 lip (CL(314 AN0 (M1100) TUN C16L
3710 IF BL-0 THU3 51-9iW0 3100
3740 AOw1)002mi4 umnsi4level 3YX(1 rt -04,0000 ssto0sS,-17(vAL(h4))
31710 It MC-(11 OR (30-11 TOM 37160
3760 it 11.611 7621 CL4&l
1700 OM7 3400
16000 IF As')U 71150 10320
1010 AW-F3100ICLA)VInd 9fftctot(761(VO)Type a aimber (1-3) for w~nd spetedit~tel0),
3020 AS-AS' It 0 HPARSH(704 It 10 MP(701(70 3- 20 021FI?17(0 631300
3010 A#-'"&WSVD S610,UI-VAL4AW)Ir 411:41) OR (311)M ?M1 3030
1040 11I-110UI2-1I,10 1-4 7T21 M-14,0070 3400
1010 It 31-0 71121 3400
3060 AO-173MI0CLP)WInd liffeatat(VO4IFlitp a nmein. 11-0) for vwAd irectin t s~7 ) Ira)
3670 AS-A04 It 0t4101 (Na valite) (P01(7) 2t I74102 (641? value) (74) 171 I: U74103 (Full value) (70) (70
1000 As-A6$ 41 I47404 (wait v6.lg)(Vi(70t) St (74)01 two value) (70) (70 mm (7(0 alf valua(viti (70)*
1000 AS-004 71 (74(07 (74)11 vaiueH7)(rur s. 474(00s (Malt vaima.(itimmm7300oio"Ut 1100
300 As-sci00S m4101 4VALIAS((1( OR IVAL(A$))) THUW 3500
1910 U1Z(VLA(-41(tl 490
1020 93(p JýA G)~720 7620 120
)300 0010 3440
1340R s214 F1DA3 701 AILAYi CA.LL COIC 11101271 AXY 7100211 702367K
31S10O 702 041.43:70KL 2042.43:tCM 2043.43;7002 2044,43tP0JXVQ),.6;F0KZ V-29.9
1060 r0om 7.40.1:7002 V.41.0'stp V+42,047099 V.42,11pm 7.4.46;F06 V.7.164
1370 7002 V.0.126t7092 V.0.164:M21U1
1000 0-730 (3011 M0.1(1 120)*(6-120) sOOSUI 3000t6l-P=X(9OO)C126
1300 i-0z003UD3 1000A0-(?3)00(CLkh(71100(711(NMTIateady p0$O:1:0420C041
4000 3-1t 003(13 090,AO-A03.(36?(aialhq*:11-CRiOX2-l
4810 CR$-(tP2(1033420$#CheC11',17 xi)2 761CO 7(13't0
4020 30W(Nl14brooth can$COOlt
4030 3-2,G03UB 3090:90-03.(3H7triggor sq.*C&S.0UD 31800
4040 J1:tOOS0 3010!27 K1.0 7ULM CRSO.(72(32991R020(3I.
4044 If1113 (l3AND (XI)13)AND (Yl))AMO((0IN0) 7621 910-CRS03)1J0(l,3(-C0t41474.2j
4041 ft$-*4F1((72(0000(LbLV1*Ii%, 10c**Cft$A6-A6.21643S
4010 27,-6(31CL4U)20(1141 1-11 AMD 454) T6o" 9-5
4060 00412 839.10DA%(t.2),P073 @40.0:7062 041.Y4OA%(1.31
4070 t062 V.4.231-ol:7002 V#.1.75-?J

4090 X2.?212(V416) AND0 230i17 70)4(011(0 7626 62-XZ OR 1
4100 4OSUM, 3300:F092 V,76L(1X),7002 V*1.70L1Vl14tF06 V416.X2
4110 US.121,t012 V+14.2S4-OA%(LZ):F00 V*I1.200-DA441.3)
4120 It (10.1) A360 (M5-0) OR (C1101)) 162N 01-1H2,700 V*12.2SS:PO0rA V-13, 164
4130 P00* 623.0:to062 24.1747002 253.221:SYS C0,7062 14S.1,7--lSYS *V
4140 IPOKE V.31.31 0R 6,AO-(015(FI210217 M I IRVO I replay I V074(734M 00* t G03u 1300,0-Yrg3(01)
41S0 M.N.(60211l(M-2S) :POKE 621.,M;1-640,PORZ 831.-M46)OhtO2 084,1
4160 17 (?tZU(@04) A160 14-0 M64 4100
4110 ir (PIU(1321)-241) AND (7-04 T1621 70KI 424.0il-0,070 42900
4100 0010 4160
4100 G31 3ANG,!0,P0K2 V*21.350 0R 31
4200 A$-15LXl~t2lolllcorroct yogvrml0 eight miqfttits( plsoemaint placemaent*C03
4210 7061 @23.6:70KP 024.2:P00* 253,0:5Y5 co:005us, 33o0,r-1:z1
4220 It 7120(453211-247 1620 1.0:0010 4200
4230 iF 7110(14321V12 7626 1-120:0010 42100
4240 s-z*1:17 V(SO 7?KIM 4220
4250 P-Pt1:27 r<ý2 7620 4200
4260 A#-16L0H732)001

7  
pull trigger (704 to continue (70)

4170 004U2 311:0062L V.21301 0lt 1.".0i007 4220
4200 7r-.0700 123.,640M 824,2it=0 211221iSYS 10,0070 4140
4300 005(3 3260,?Ofl V.2'.0:02Z?1X3
4300 A-OiOL-0,M-72Z0(03A04I NQ TUN 1626 27(1
4)10 700 J-0 T0 3tSV(,2.S)0O,mW1 3
0)20 700 S-0 To W-1,703t J-0 TO 1,0311-O32(40Js,3X .
4330 703t J-1 70 S,M%(3)-0:31X7 .
4140 700 J.070TO S(.1-27(0J2)/).431 JuSI-21J-0,0031 3000

4160 a-11003317,*-*f4
0
?ehugC0002-31*

4160 a--is CO4-(711000..*check,,27 x1),i TimmCO(216040o
4364 A$-AS+-1F61(Ull1bTeAtt eOn"4e00
4170 J3,.41U1 3001A1-A14"7I(6I7I' ? Itigger Gq"+CRS,66(I)66(14U+
4100 J-3tOWIJU 3000 iA*-A8(741F (LOW) shot IOcC15*+'(r3148 irliI L401" ifflis)-03 (WI iron Y*11.0
4100 00573 3250tA-0,3L-0:I 010370- 762 027730
4400 IF HI(142 TMLL0 4420
4410 A-4CI)1~z2,-G'-At9-tvO of(PO)(C/RTlyour mammay scorea(704721000gov poor."W0704440
4420 17 (03414-0) POD 1111121.61 762U A-3,027U03
4410 SL-4:O5

9
one of47irc/ift7your summary accresIPS( IC/0)V~a. poor or 10100(70)(72m1200verage.,

4440 A$-"L73400(CLRl(03tD)(71((70l(7g4 You are being bootirSI(C/0) back to Iav01.5j7Rv(Cb'o
4410 AS-AWI(70 oacAuss, `,44Fs1441)LGRM(',OOSII 3Z1,2S ?LUJI
4440 F0R Z-5 70 541:7002 1612S3.15531u021 1
4470 r00 I-0 0:1I*M01(-(~
4400 27 P199(I6125.1l-201 THEM0 POKE 1632S1.1,.Z0010 4110
4400 ZI1t-1i07 1134 7424 11-0
4S00 0070 44800
4010 ME11 1:02113.1
4020 006(133110.Aj-'L-41?fT#(CL)+"T- OI0"+STR4#X107I000U0 5170
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4130, ?U.?N.1Itl TV-112 TRW 1-IRIT11"
41140 if CL(0 TUNO 4170
45110 AD#1il(7d3 it-PILIIADI tAD-M4X
4110 VoM 31 ¶0?1-N((U(~i*l).h0mAD+5,8ItAD-AD+4141E1T 9
4170 AD112~-)110 C-)240 C4.00(C))AND (iP3,0II
4140 l-AD.ly PLXIU~S 3) "PUaIM( ) THAN 1.1#1
4190 88-0.8-1$IltPOZ S3200,11cl01aol, 17101p= V'*lI.@0I a-ia. VuNIE Plium
4400 It t-44 THU SYS 834
4410 IF rg8*(878cpa umI 4010
4620 I1(~mNh)31*1VA1-1 tO3IV 8llT aQM 4130

44)0A-1t08ItI00C.A)(P11)1F1001L 00111 iSsPMK 161.fNL0OP),PDKZ 76f.FNHN4P
4040 I=l 211.FNI,41fPIF= 2S2,rNN(1)19-TU2F (CL-i) AND 411) TRWM a-a
4610 P=n 1190.pitl G6,IiN1411SR00(hf taagXl41-0 TiOD 13T118
4140 AS-EIP2IG402NeOT is your.T*+S8(FUK9(l241I4' Ounds #hot *ep411144
4070 I? P8IU0230-0 TUN1 A$-AI*"JF3)9080)STR4 (PUS 4223))0 abatis) aft totem'

4480 004118 3250,PU S3264,043iY1118i
4700 If 10- 4, 8 TliAtURIAN
47180I-I-803a()h8-P f 7611.1IL(CF),Oi 7664,tu8(OP
4720 fitost)33O)110F118(fh01081111228N0110f)UflIGGI4g1 2300191-0192-0:11-0
4730 AD-I14F8*140sF0a 1-1 to III? 211.rFUl4AD)IP0C 232.71IIAD)
4740 PMl 411.0aHo 410.120+1

4770 It DI.4)0THIM DA041,74l)04

4790 A8-AS*"(GRI02) FI13*I"43TR(PaU (110)) #-IaZflIfl) 1299"*STR8(?UK(911)) *"1Y11,0Irfl 3299'
4400 AS-Al~stM IDA% (1, #z)I 34F0I4F0P:, t004U 3300.WUT It84-a4IN1

4330 811-8,0S311 3100A,%-AS*1L8L0I(F2l)04888ot iocationt '.aIOBT$ICRSALU(C18)-1).JFl)*
4840 88-l(P2II4*9(QRRI5taradard 104141011111sIF 91411 THU IN 8-"F2112998(5D)St344 not wetiol~mr
4012 AS0.SA8$88Q0SV3 2S2IaIVRN
4840 A00VW%($6) aTU-P&UN(AD*33 11-DAO (18,4)
41070 (I(N()4)~I7,~IADlNtP1(D)1P8RA4l
4680 ?J-UTJ'1~3,27)*256,If TN-i MY41 PORI AD#IS1.x48
4880 8(?-)T'IPl ).af-1880UAD#7,I
4800 Palm 900.25SIP011 ADASSI:011)81

4810A-L 8T8(CL)4?-1?MII)*I-*8h4(R)11811UI01FORK 12#793SS,R1
4820 55-0i8-IR008U§ 510iVORL 079.0
4830 Hi1?PU.(Q00(dZllsfIF 8'),1*6 THIN DA%(IS.GI-DAO(11I.4).1
4940 IF 9)4 THAN RBTVIM
4910 POR t -l TO 51'H0(lI-0OIX afN(00NN(N16*H-2)0 3000
4840 .7-0.s~aw 3091aAs-(F53)osEcLRitFI0)(rso UHlflTiostady o4AN()HI)1K.
4910 I610C..1 -10183090 AS-AS*18IVHILa~ftj' I11SCRS IM6(8)-* (9)1 *
4800 X2-Is~lk-(Fr2I309A't.I0.Choclil 11)2 Them JCa#l 4t213d488t83*@8
4890 a$-ImNHTflO~eth colC0J.0U 00s90IN(lqe 4*.CaS
1000 H030f0I)13-~0S Sll 82-0 11112 CPO-'IFI)3288481 vl~mso
1005 CRS-II-i(t23IOOILSLLVLUI.Ilt 10C4~~8H(31~
$006 If 411)IJIAMD(X2)-3)ANDIYIIý)SOD(KI-0)15. T AISCS) 018)CINS4
1010 AS-AS1.10*8,902811 32601?F 4H11ti)-0) AND (02) AND (NI)I THXX 8040
1020 OOlSlI O010,Ir 1-126 T1ALK 812111.
$030 IFI i)T-4 THIN DOM1 3310
$040 It 14I ?ISN DAI TN.0I-DAO (18. 111
1010 SAtURN
$000 FOR J7-0 TO 3,lVtj,26)-SD(J.25I/3NlZ¶ .
6000 A-Sa8-taS-2SiJ-OaOOS~l )07-F11F)oF)oF10CA(u)?~taypos"+CR~iXi-8
1000 1010CO.1),s0S83908:IAS0A*INH)47)anqng.C14
1001 CR-t2398I.h>Z1F2) THINLY (2348I40
5003 AS-A$.'(WH'TlbZOth cora"'CRI
1000 .7-2008119 )O8OaAS-Al#" IN? trlqqer 9*q*CAkaJ-3,008J1 3090
1100 SýA.I-BG0SVII 7300,P02 7815.VL(OW~sPOU 784.FHH(OFiiO 2Si,VNL(I)
0110 POOM 2SI.fVN(Z)flORE tilll 080,10Ma()A
1120 IF Ftll(121p0 THIN AS--(ILK M) 0921.87TR04PFU (823 1). #hot(*) off screen'
6110 ?0KI 823.0:F011 524. lI:POl 253,13u8YS 4A*SLfLPNa0U 32S0
1140 P01l 33261. 43:R1'JITN
5110 AS-A&-' t2113C3 ICUN)Uht$ lFI12l8O(8D)uISes a(TRWO) MF2*9909N Fraivesir FBwOOSUI 3300
61170 PMl 8.NLC)Pl 7l4,rNH(GV)sNI-0iWJ-0tlT.0a14-O
1100 FDA 1-1 TO llaPOK& 281~x,tNLIi)Qto 252,FNHI4(I) atol 611,PISI0301
0180 POO 190,18i41.S()*(.L)F01r8p(*0. a'
1200 NI-H14PiK (910) aH-I*iFLU (011igl8-DAI (1,4) -UR (S24)ai I I (0 THAN 13-0
$110 ~-PIa*.GM(Z1,4T0tZ(1))*tIRD) (FIJ21229.US?,(P~r (911))
1220 AIA.IO~238.?41)(6IO,0t83300tNU.Z 1114-14/Pr Is)
1230 A#-"(f2 I (LLlt~J.FI§*9(OaN)*8TR4#INI) 4(w21229 I RD I*STa1(u6 4. irs) 3avoi nwi STh$4JET).(tg I ir I(VS)I
1240 own1111520'AllAPICAP0t051U )21,0a1?TuR
8280 wAirfl)0(rS)00J(rs)a0(F7)00(cLx) tRui (IE UI.CITI) M2103024 iwundaloLAI8 ofIF2j0201r1Ffle marksmanship'
8260 As-AI.(oRNimt2)18 i). IF1)Steady Posi10tionpapii*(F . irimAating~tiOzilisup). iV1)Sreath cont.I01
1270 As-A.1t210110(F1. 4F1r)Trlqqet 810sIIION,0U 3250oAMTUHN
8820 A.('fr3)084F)00fi)00(tio7)00(eL)i88Dfl8U1.011F184210407¶ou did not metIF2)0710the staudaud.1
8130 M$-A$+4~rlb0Z13Propfe to refiro.4F11110 lft2l06230ud1 triglet t0 b~svb)1F3)G00,8-2
1140 00M11 3300.00211& 3260iR81115N
1810 As-(fl3)0s(F4)0@irIt80TF7I00(CI~A)EaNh(8NLC)I~ri)I2)07088t&od4rd af~t. 1F2)1113Cont~ftU*. 13I00*10211 3300
1140 FOR 9-1 TO9011t *OaI2?IIuMu
1170 119-a11f 44"1 AND 7)-$)-0 TUNSIOO
1100 81-STRO((I11i AND 224132f)*1)
188 An(220N+1841M 7*)I4ORCT(01
1400 A$-- 3)3l07N(UC-A.*(40.NJa,8,0U 3001iSTVUR

140 -hA4*? - (C/Ur) C/LFI.?)(LF) (C/Lti')C/LF~uI18~$ 3300illi-"
:1420 02r A#Ilt As.. tHI 1420

1430 IF (AAOCNAS(13)) ORt )LB.1(111)fl) TUN AS-"(C/UFJ (FIJI i(IM1 3300iA-N8*aaSTJRN
1440 IF A.80-CHRS130) TUIN 1470
8450 IFt 9)~¶8 TRU ?0(81US9iu4 ICIL~FIC/L,) (C/Lrl/IC/L?)god0S8 2300
1440 0010 1420
$410 IF (A04** 00 (AS),'I) ThU 1420
147S It IAj-'&) AND (AU(-"l) THUM A#-CRAS(ASCIAS? OR 126)
1460 848$AnASI$ (C7 s00Ue 3309iOOTO 1820
8480 FrM 1-17 ?0 124343 871.? SItOPA I.2S!JNN.ZT StALTUAN
1700 1081 491690612uyS 49142,I.RTuI
8710 P0on 705.101088 784 0612It0U 49190,2511-USAII).01T'JIN
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5140 It UI.O ?Upl OSTUAN1
5)10 AS-STA14101 AnD,*IS.ft(K(/)31b0$AOTG$I

$10 IWI-21020ID4(~nG towards youlIiIF 1-0 THIN 9B.'(1100041w1ft4 away timf you)'
5190 Ws-5)Mfl)407mo Offset ls.de*4
5600 AS-$A08804"MIM131113O0 M(Fa19131SO RIilI07ISSO ft'ýQGUN 3300
1010 tPFA 251.2iSb-12i@OSUR SO0:AS-I1bLI('.mOU 3210SOUPX V-21.O.RUtMj
1020 ha-?j7SINIap cI l36 THI I.VIlOlGLY~apboe
1030 it x0(30 THIN Ca$~lh1499lUWILNPrsa~an'
Sato ir H?(2) THIN cII "(rm14SS(IIDInqU411lfl.8
SO1O It 4M(NI10-1AXD(MIIZZ( TIMl Ot$-. IYIOarkmAht (bacause you had to relliel"
0040 PAT1IWJ
4000 MXINA, MIMIVOWNG 10 TOO ChtTUIAON 008 OOAVBXMa. 0II, AVSUAA,P00DA
$010 DATA 2...0l Pual5 SUP
4020 DATA .4.I.163xAIM SUP
4030 DATA .. 0.1.t IS t SUP
4040 DATA 1.6.3.1.44.S91ARR SL So?
S0S0 DATA 41..1.$.01240M8W. 30 @
0000 DATA 2.4.S.B.11.0M AIR0 VMS
sol0 DATA *.1.11114.61"XS IS @0*
4030 DATA 2.4.S.A. 1IaMN SL WAS
4090 DATA 39.36.10,261AMI at?$
4100 DATA 1......,NACCUUACY
6110 DATA 3.2.47,34.3.4.1.23.37.,S4,6.11.13.9
4120 DATA 441.16321.07,.11,
4130 DATA )t12081~~.t~ZCDNleo ag PIIIKCaeaeIZ~OIIgood*
4140 DATA *I~lF212991 aezelleit-
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*.360 5*019 -017 j389 srill

:SI4300I OK RN CA&Th100B CU9JUq -916 MXED

3M' MAU &I -920 .KAC D I"Ll

33" DSAALE SOSCOL -921 LOA 672-71

334 ROTATE LPW8X -922 ITA L SIRh

imp 899VAL LPO4?Y -923 LOA #<?I

9949TTG au -926 SIR SK)

4w' 1401196 -ols LOA 4)171

3M' VAIT I31 041 RIS AT26 STA SA4

3M' SLosm CMIj ..1567 i40I

3' RAD&RA SPECIL .11696 E1111

JI 511IURIfl -11904 .C51 NOL

3M' COLORS1 IRPIT -Mil LISIS1R04107

:W' IMISTL :Irma -15920 ,13081U7? PTm 3M CANRIVIOR

31w 313604 ?1645L -15924 :PROCEDURE UNABLE

GelOT -0.60. 13 1944 16.0019
.at?33 4916 D~LST -169SI let515 ENAALE

FROM73 -43168 LUSTS -16363 1AINONS

0wvwfTIW8S USED ADD .4$616? SA $340

:PROceDURS XMC 61413 *SPTCI LTh 563341

INSCISSARY ACTIONS BMSI CALL OgAIK -MCPAI 5321

:104 TO CALL CLOSE1 -$5763 WA 43250

VA4? SER CAM WECPCT AFTEN CA.LL S Th 13264

OIVIDS 401112 LaA 1327
.LID 19356-AA -M6 WA 3274

:320-1023 IS UNUSED Ir u0 CASSETTE rP.%iPA2 -43CU? SI $21

CHOICE .620 PAIIUN -1144 AOOM $314.51MAT
STOP .621 POAT 13591LO #

140101 .623 611114 45714 I.D 40i I io S

60102 -224 LOAD -9170 A7 Ul *2 085

651 65 UWA1 -6ESRZ STh CU92 :60 AD"* 55

NOLDA -626 14E1GA2 -ISAC 8Th ISto

AIOD= .927 XLTPLY -53A26 a?& SORCOL

NUG.0 -629 OPEN -SPIC0 STR BUM6 it 02ADINGS A

4114920 -629 SEILFI -$FEA SlA SOSIAF if SORT AllIP

HOLD -631 SETUA14 -SITOAEt

DELAY -832 SORT .53111 SIR 518105

CU11 .633 SUSTRI -63653 LOA 41

0571 .634 1167W,? -s313? SIR NArSEC

0471 -836 v -$0000 5TA u1IR0

SHOTS8 -636 BID .50400 CLI

6110 63 184 .16112 RI8

92190 .640 144J320 -40960 1 :U&NDI9NZ.1 904

£3190 -941 W3J20 -41471 :JDI9NEAM2A4 SON P,?ROCEDP USABLE

£41 6217G620 -41944 :UWDInEA1KRI 304MW 50105IT VICTOR TO NO#U4AL

6190 S -643 Y14620 -42406 1 UNDLAMIATH R064 :3:1404
MGR1-64 P660 -4300S :UNDERNEATH4 RO4 iCiSYS DSABLA

714619 -64 ylp&6 -43244 ,UNOZANIT A NH I0 A,ASON&

x46130 -646 XLPA60 -43620 ,tflIDI9JIA1I R014 DSABLE Izi

IVAL .841 IX DULLELT STR1K1 YLJA60 -43s10 :4T£DLPEANZA4 904 WA 41

yVA.L -649 IT BULLET STIKIE NIfGA6O -43500 *VIJIBL9NATH FA F SIR 66334

SORThf -S51 If 9048 TO SORT AtTEP. yTC960 -43610 WUDZ9NTATH 904 LOA 4240

518112 -@12 it TO PU? INi 591517 1680 -43640 WUVWMNA1I4 RON STR 53274

IR -h .53 14702 -439046 MUVt.1N1A 6ON WDA 53233

CURTa -163 141LO&uT -44326 ,W0EANI.ATN A04 STR 13.271

N401.0 -864 10I1BU -44640 1 UNDEJrANI R1I ROO $.0 314. 61.931

IRE -644 ItxT AT 44520 CLI

260 .864 1.51517 -S6149 I WDC9IANUH R0 IB

wSot, -866 MAeC CIICe :00.132

50601. -$to Inc 71 :IPACI8ICN jPRcOCEOU START (IftQ)

rLAOs -670 541; 12 Y:2664186141 :IWTEA3UkU COTf14M L RO*400I141

60021 -671 INC 1*1 1

C0022 -#72 72 JOD6 1190 HAIS 934* POLLOW1NO VALVIES,

COO 83MAC 5.009 :43 NOV LO126. IARE ILADINOS 5*1091

COLOCR -#14 LOA. #472 AYTI2 Or 72 1 64. TAKE RIROIELS ArFTE

APJS1.C -671 SIR 11 1 INTO 71 AND )I G2I0? COLLISION DATA.

?AARO.L6OA 0572 NIGH0 31120 orI: 16 M 50 W .FDED

CAR101. -070 SIR 7141 171 INTO 7141 a,9 NAIlING 704 1RI900 RZ&ZAS9
.9060A -61W 4. SHOI WAS OW8 IrE

CUaR? .47s ..- Nova, 2: nil ?AAG&T DISAILS
NOLW -90 7OA a 1, N0 SULL&?S &ArT
301.4 -661 Mt 71
CMlA -662

SIR 7141 iiaS 151779£ ArlED OnE SHOT FIEZ

1902T .264 .300 4, 44 SRTUN MUIRs So IRAEIS a

C023 .968 .MAC PRINT 32 50 so UVNISS ORameflON

C00E) -607 LZP 4(7 NO4:3 CROSS DISPLAYED

60014& .667 1.0Y 471 6:CR086 POP HISS ONLY

155,9* -ilE :591BSI 4IR? a41 NO DATA SAV1E TO 114702

m11494 -6691 
2: It 519 DS LA ARGE? NUMIQE

1411515 -693 MAC 090 It A" RLAY

sum3 .6M LOP. 11

35112 .694 46 CL 1A5040D (4IRA0 ORDER) IS SET UP

TIMIS 6997 ADC 72 to1 IRE FOLLON160 NAOIE:

MSAT -696 ZIRA 71. :6111 0:415..0 1625I NUI l MW S0340

64h9754 -2999 LOP. 71#1 a 1:IAR?110 I COORPILA9A1

LASISM -900 ADC 7241 2jx1ARRI6G I C00AD1NP.2S

a115 .610 SIR 7141 * 3:15545?T # (PON ID)

KISSUS -911 . KN0 4,1AAG&T SPRI12 POINTER

PENAL -912 MIAC PLOT 5a 131r 7:51? TO WXAN I

ISANVAL -9123 LOY 41 449 6:51 W0AND Y

WIND .914 LOA 472 S:91041 A

609171 -915 CLC a0-351S9111S 602.4

G-7



j 4:TIMZ LWT-2 (S&CONDS) LOA ISO 12 TARGET AND #64

1;09LAY (FOR DLSTK.CDLJTP(i AND 42 CHACR 89Q IRQ200

4.10CRUENT frOft INSTK) out TRO140 DISABLZO? LDA V423 I YES?

I.Tlrj/TLIGHT I#PIXBLS/DYTS) LOY #0 ORA K3 I PLO

lo:X DRIFT LOA (srsi.r # TARGSTS STA V-13

llýy DRIFT CPL- 4255 IRG200 LOA JIFS)'Y PIW? X1

12,BIT IiNOT A TARGET But IAOIOo A" 432

4:R1V&XSZ DIRXCT130 LOA 032 SAO IPQ210

SýTAA MM THAN I SPA $?A FSTAT LOA V414

4;DOW'T INC TRAPPE DINC TAROAD ORA 10 1 P9

j 2-0;f TARG&TS LOA I AG I DOM, T TARA STA, V-16

13iX CANTU OF MASS Qfftg?/l A" #63 1 Awt "m I IkO2 10 LOA ($ro).V 1SPRIZ COLOR

14iY C9MTXA Or MASS OPr2Z1 STA JR0 t READINGS IF AND #11

JMP IR0340 1 00 TARCRTS STA V439'X

IWO 12 SAVED " rOLLONS I Iftoloo CHP 0254 INY

ISYTZ 4 1 TARGET 4 WOR 101 SHE Milo LDA f4r9).1 MKS LIMIT

libULLIT 1/2 LOA 190 STA JIFrYSX

JiBULLIT Y ORA #2 toy

3 t TARGST X/I STA 1RQ LDA (SPBI.Y MLAT FXk

4 TARGET Y imp IRGIdo 
STA DLSTK.X # MOVIMM

S:MUNR20 (LON) Milo Cmp 4213 jUNIST147 SIR CDLSTRIK

41wvMPJo (HIGH) &V& IRQ130 INY

STAAf LDA #4 LOA orrsCR :331 FLAG I" ISPS1.1 ilvessamm"

PI? 33113 ORA #I M tll$TR.x I %VvEmw

M CONTIM STA C"ScP toy

LOA 53213 IR0126 DINC SPA LDA (M).Y zTtM% Of

SIA $3211 " zRooto STA fLiwLx i FLIGHT

jo ortac Ikollo CPw 4121 jDILAY IVY

COST I A LOA $3265 cc IRQI5O LOA (srs).Y jx DRIFT

AND #117 ABC STA %Dpklp?,x

STA 5320 ABC #1 t"

LOA 0250 STA (S").Y LOA (SrW.Y

STA S3266 Cup #121 STA YDRIPTX

LOA 53211 M 110120 IVY

STA S3213 Dty LDA ($").Y jSPtCIAL

LZIA IR02 IRO140 LDA #0 STA APLCILIIX

AMD #1 IRQ1$Q STA KSIRQ TAAG9TS AND #16 jC0UVT AS

S&Q IRO01O lory SHE IR0220 . URPRE

imp REPLAY LOX #7 INC TARFAS

lhoolo LDX V-30 jSPP/SPA LDA 0129 TXA.

LOY V+31 jSPAITg/DATA STA B3140 iSPAITS BIT JSR ImcwUm

LOA I RO M160 UDA A31RO TAX

A" 032 *CQI.LISION tOR #255 1007 SPRITZ IR0220 IVY

&to 1%0020 STA 941 PLO i BIT LOA IS"). T ICU X OFFSET

slrx SSCOL LOA V*21 STA C&NX.X

STY SDCOL A" M3 1 AQ I NY

LOA IN iCLZAA &to IRQ190 ISPRITIL Orr LDA ($FS).T JCIX Y OFFSET

AND #223 COLLISION LDA JlrrfSX SA CLMY.X

STA IRG FLAG sm] IRQ170 100 LIMIT I BY

IRQ020 LOA IRG DEC JIFTTSIX LOA V*21 Tvp-4 ON

AND 016 bill IRO170 tMOKE TIME CIA 031PO i WRITE

&to IRCCC30 LDA HSIPQ ;TIME LIMIT STA V*21

,PLAY ANY SOUNDS KERS ORA OPTICA i HAS EXPIRED IR0230 LIS a IL31 RO

Imom LOA ISO INAITING FOR STA O"SCA D9x iNLXT SPRITE

AND #8 1 TRIGGER LDA 0126 &to M240 IFINISH207

BLO IR0040 i KtLZAS97 $?A JIrrysX j" M160

LOP, 54321 nSVAS IT LDA OrYSCR JKAS It"S. M240 TYA :SILT UP

CMP 0247 Stan LOR MS W IRLD CLC i TAXORD

&to 1110040 RELEASED An V421 ON ALL ADC $FV FOR NEXT

LDA IRG YLS i CLZKý DUE IRQ170 j TARGETS? STA 1APORD TIME

AND #241 FLAQ LOA 464 LOA $PC

STA IRG STA rSTA? ADC 00

IR0040 LOA CRSDLA ;CAOSS ON? IRO170 imp 1*0230 SA TAR0RD#1

BEG IROOSO IR0110 LDA HSIA0 i ANY TAR MW LOA IR02 iSHCH TARGET

,)EC CRIDLA SAO IR0170 i DISPIAYING? AND #2 1 Nv1KBtIk?

but IfLocto DEC MSIPQ jOV9 LESS TAR BEG IR0250

LOA HITSPA I TVAN OFF LDA M41RQ j CLLA)t JSR SHMN

SOR #255 1 CROSS AND AND V-23 LXPAXV Y IRGISO LOA IRC

AMD V-21 I ANT MIT m V+23 SMI "FOAX

STA V-21 TARG&T LEFT LOA maxRo jCLLAA im ArTU

SIT IR02 An V*20 I EXPAND A MOR& AND #S JAZADY TO

Svc IR0050 $?A V+29 590 IR0270 i PROCISSI

CKF 40 LDA M4110 CLZAA 109260 JMP M340

DUE 11tooso AND V916 RIGHT X IRG270 JSA ONSCRO

LDA IRO OTh V*16 ADOR SPDXLJ'820

AND #63 TIA 1X-X-2 LOA CVR.2

STA IRG ASL A AND #127

im SLL31 j NORMAL M TAX ?AT

ISOM LDA 00 LOA Isrs)'y IX COOVLDIKATZ LOA SIOU

STA AITSPA M VIX AND *1

IR0060 LOA IRQ j TAU ANY Ivy ago IkQ28o

AND *162 1 PRADING27 LOA I$rB).Y )T COOILDIKATI TYA

got Istoolo BA V*I.X OfLA 4126

LOA #0 IVY TAY

STA CURI TU jX-x/2 39C $PC

M CUA2 LSR A IAO260 LVA HlIRQ

STA SORCOL TAX STA X0160,Y

JW 45^31 iNORMAL IRQ LOA (1r11),Y LDA K2110

IkOO70 LOA In JEAVE STA UANIM, X STA YLF&60.Y

FKA $rb AND $PC INY IVY

LOA $PC LDA 4$Fgly 1SPRIT9 FTR STY CVR2

?Kh $?A 2040,X DINC VVMR60

vzC witc into TAPUT, INT DEC M71RQ

Ito IRQQ60 I OR TINZ LM? Loh isra),Y iLXPAND X? INS, IPLQ260

aw IA02$0 'NO? TIM YET SVL IRQI9O LOA 03

ING060 LOA 030 1 RtSTOA1 LOA V*29 JYZS JA M71RO

fA HAFIEC i HALF S&COND ORA H31AQ LOY CVAl

MOVE Irb, TAROAD STA V*29 LOA Hl1RQ

IRQ%)90 LDY 4255 IRQI#Q LOA IIFB),Y :ZXFAXD Y? STA ($ra),y
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Imic :PC 50 10 AIL A

I C .rc L01 C4JASI AIL A

LDA HIM13 INC C1YJ1JT 151 A

ZTA ($I) .Y Lpy 45 TAX

INV &cc I R03,0 900II0 WA WMPAT, X

STY CUll LOY 40 5Th 4256, y

Dirt ul 7P2I 0 IT CURJAST lox

LOY CURiRT 130310 WDA M11TAG Ivy

IslC CVIII? STA EITIIJ?.Y Cry #6

CPY ts hYA bCC 5112401

aCC IILQ290 CIC WOA COTUjIJEIl

LOY t0 AC 05 AML A

STY CUIII? TAY AIL A

110290 WOA h1110 LOA 32510 ASL A

SIA EIRT5IJ.Y ETA SRTBUV.Y TAX

hYA O&C SCITAF SKMNG L0OA MUSMAT. K

CdC 130360 O&C EVI0D 14 P.E.AOZWS 8TA 122Si.

ADC 4$ DOM1 M0360 i TO TARR REX

TAT LOA IRI IVY

LOA 12010 S01 #112 CPT 414

ETA I3TDU?.Y STA 130 &cc 2801020

LohIA W1 ,NAIG LO001 A to AM5* STACKIt

AN" 411 RSKE ETA CvII ,,TA ir DOM1 EUHAT bylft

an! 110300 PELLUIEDY STA CUI.213.1,11371.1319,15121.1

LOA 16321 iTR101 PULL 01A CUISIT3)123.3.2

Cil *247 WA *1 AM11

an1 110300 ETA 17150 E.,.S,4.4.018122.*33

at? SORCOL sLIC*4TPLU SIT 1102 3,249.227,249,153

IPL 811ULL i ON SCREUK? apt 110370 .bYn

LOA *4 SVC IR0310011212E2123111P2E2123

ETA 532B0 WA V*21 9.131,131,249,249

130300 31" 130340 AND *254 IYTZ

S11#U1L JS3 LANG onE 110)00 11,112110S3.I.31, Its. 153,195.23

WDA #0 1 ir mNTON 100)31 LOA M1. 5,121,153,243.231

ETA IVAL HAS TH1 AND 463 ISTTh

ETA XVA.L1 - PEVELATION ETA 190 21212123II1)131113131

ETA YVAJ. THAT SORT- 110380 aw M)040 .3101)1S

STA TVAL141 ING REALLY OESCN LOA $3267 il IZADIMOS bSyIv

LOA HUNG0 ISR THE ETA 141110 1E3,241.113,191,211.211.213.211.2SS.211.2S

BEG IR0320 ANSWER, LOX 33260 IT IZADIEGS 1.211.21

ASL A MOMI~V SIX *21RQ .1*D`

LOX 40 ,THESE tS CI6? 1.TCJK LID REPLAY

$cc 210310 4 PAI13ESRT awe 08dEC30 iJIEPLAY T,,A SEN4 CARTRIDGE

lux THE CA"L TO cPX LECHIT RELPLAY DEC 81130

1R0310 CIC :GlUTV 10 WE? ONSC30 120 RPLORO

ADC 077K , CTVJIV SIT SORCOL JMF %PLfOO

STA XVAL Kul O2! S1C20 IPCI,0I LOA 43

TKA --- INC SORCOL STA 01301R

ADC Orrx-1 LO-A SORCOL LOT CVRl

STA EVA.L-I UU, L #?30IN

LOA H121RQ acE CECXI Cry 2 TOP *1.1ST ROG?

CLC -.- TS but RPL020

ADC ONTO -. OfiCIO LOA $3290 WOA YVAL

"TA YVAIL. ORA 0121 2E0 311050

IR032J LOA IRO STA SOICOL EEC

AND 4127 iONIC20 LOA 40 sac TIAJ

OR-. 476 S TA HI1M3 ETA 86130

STA tRO S TA 11213 IWtoA XVALL

LOA t0 fORPMRLY 3 ONSC20 RTE Igo 371030

ETA SOATAI CWSC30 ETA IPCMPX SEC

WDA 110 ITX LPCHT sac D~irTT

', A NUN"? BIT SOACOL TAX

453t 1117071 BPL 0815C40 LOA XVA.L-I

WOY 43 LDA SViECOL sIc EDIRtrT.

LOA N7UPM20 ETA 132200 ETA H61R10

STA (STD).T ONSC40 LOA 40 TX).

ETA L.A.TSH.Y ETA NORCOL WIX 33110

Imy ITS Day

LOA EU86?20-0 1117078 LA 40 JIG RPL040

ETA (STILT ETA MT 3JL020 DET

ETA LAE1EII.Y LOA SHOTS LOA 14948,Y iSULY

LOA X7J1040 ASL A & EQ RPLII

SSC ASL A dCL

sac 41 AS,- A ADC CITY

ETA IASISH.? 101. $PC STA 144030

LOA MV7I6?0*1 CLL LOX 40

sac t0 ADC #,:INTO WA 14592,Y ibSULX

ETA LASTSI4*I ETA 4F9 130 APLE50

LOA 40 WDA ETC ASL A

OhA CUM I ADC 011117 BCC 92LO30

ET C!I12 ETA bFC WIX 41

STA NWV420 ITS RPL030 CLC

ETA 11U143041 I11CVUL*H W CYJINVN1 ADC Om7

ETA E0M160 2111 ETA 84010L

STA 111)146041 cix #10 TXA

113O340 F LA $cc lECRoG ADC Of7Y'1

&TA MT WIx COVlUM ETA MSI LlO

P A lox LOA 114130

ETA srB Cps 410 R7L040 SEC

324 SEA31 iNWlJ4AL TAG I:.C R1Colo SIC 111110 iTAALXL

ATER LOY CVX2 ,ETAC1 PTt WIX t0 ETA 14411 DSUL-XTAAX

INC CUPl IEC0iT SIX CUINUM LOA 140130

LOA 13267 ;X LOCATION WOX 40 SIC 542110 :1.. My1

ETA 111130 INC02C SITX CUTJ?1104 ETA 143130

ETA XLJAGO.! ATS LOA 1441R0

LOA 13261 iT L40CATION EHOMIJ LOY 40 CLC

ETA 142130 WI. 400 :LZAM EPACI AtC 4231 1254-2) MShT

ETA TLTA40.T WDA CUkn7,1 ETA V#2 j orrsEt

WA ROPTAr ago 511*010 WOA 141030
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ADC t40 STA RJD1~1S.lIo, IDA wM

ant &?Logo0 ivy Cmv *(2024

WDA V-16 "YA BAR 501.013

AND 42S) AnD #127 IDA $A4

SYA V*I6 1AY CA 0.2024

JI@ 371.07 IS WINSx SCOIDl

3)1.010 WA 40 S"1 L 307060 AMRS WA. 619

STA 'V-2 WDY #0 501.020 WA In ,030'CH CODE

8Th V.3 =0600 WOA KWI'JVr. E$A I SADL. y

WOA V-16 sEA 40753.7 DISC SAS

AND 4253 WDA ALDIUF 4124.Y W LA IA3

5th V*16 Sth 44781.Y 00 #041925

"31.040 WOA V*16 SF1. 307060 WDA $At

ORA t2 301070 FLA aeP @6,16192

PTA V*16 BYA I IKE SCL.20

APLO70OLIA 16130 j SULY 378 ADDS A), $102

001. NfLOWA :6321 IMAFET SCL030D WA ISM. Y

S.IC. WAD3 ,S'LY-TAAY CHP Z421 1 I (17311 Cow Ora 1RUMCH CODS

01.0 Dug Noma3 I TR100EA IS SND 50CL40

ADC *175 #200-2S SP051 AT$ RE3LEASED Dime frD

8Th V-1 O~FFST SANG LDA #is WDA 44rD).Y

"3)100 IVY7 $?A 54206 IhA SM

STY C"1k L" 410 DimC SAD

CPT STOP 2?A 14211 LIDA (SPD3.Y

DSK 3)1.00 WDA 050 CLC

WDA #0 SEA SA273 ADO 8,5152

STA 1302 LOA #121 STA $AS

"3).09 Joe SiLA3 jWORRAL IND 8TA 1027f 3Wf 801.01

END WOA 0129 SCLO40 8TA (A2) . Y

ISTA S4210 DISC 6A3

,F300UDU3 RC0TATZ, 318 80.010 DINC 87D

,TAU.S READINGS 51704. TAZOCEM 3111811 LOY #23 D ~
FULL AND NUES tIKL SO THAT WOA 00 CS& #416192

1143 OWES? READINGS8 WA FIRST. HUL5 STA 810.7gif S CL301.)

.,878Y ROTATE DEY LOA ASA

A;3DG5 IN AUTrEAS AM AD-UC1ED. API, 1111110 cpe f),16192

LDh? A 1 WOA 141 SKI 801L030

P'AR STA DELAY LOA 4SO

IDA *54 OHSL20 WOA #1G0 STA 1WAS

STA I STA 210#1 LOA 412 RSAN

WOA LAS?SH*6 WDA 446 STA $D???

SEQ 30L030 STh BID 375

LOY LASIH*1 WDA 015 uFROMEURA SEVAL

OLD 307030 SA AID-$ :NOVE VALVES FROM UNDER NOW

A.DDA Srb,XLFS20 $?A J10.24 I SINCE SHOTS MILL NAVE9 ALALADY

ADODSFOIDYLI'20 WOY 47 S EEN INCVJNT8ID, ?HIS AOUTINE

0 0 VMSL30 LWX 4255 j $WEs THE HIGH SUTYEY If SHOTS

LOA SHOTS N481.40 DEL 0 is EVEN. IT o D US LHOON

AMD *1 $WE SHIL40 I avrrLA IF SHOTS is ODD

SEg 30701 D17 SEEVAI. LOA 1

INC Are SKI NSf130 FAA

INC orE LOA 0110 LOA 4S4 i5ELECT RAN

P07010 LOA ($")1.Y STA 810.1 STA 1 tAt 84.000

ZIA NLDBSJY.X WDA it ADDA srs.xLFR1o

LOA I0?D),Y PTA SID WDY #0

STA NWSVV.256.X WOA 021 LOA SHOTS

1117 SA SID.4 AND 01

Iux LOY 430 anE 513010

sure 307010 N1111.1 LDOX 4213 INC $PC

LOY 00 1"31,60 DEN 513010 LDA (0781.7

30T020 LDA H1DSUF.? WN 51151.50 STA 14592.7

STA IST8),Y Day INV0

LOA lILDBUP.254,Y OHL WSf1.1 S03 AUD010

STA 1soT).Y DEC DELAY INC OTC

1117 S Nd f1.20 INC src
5147 30S0 Y 42 1020 IDA (IFB!,7

ADOT30 LDA LASIS0'
7
1 LOA #0 STA 14646.7

ASL A 4.31,10 STA 810.7 I my

510 307070 DVe onE SELD20

1.04 L06STSM** DPI, 1114810 FLA4

Due NOT04)( 375 STA I

307040 WOA *<x.1.T80 P ROC EDLR V NtAIT PP3DCLDVUZ COLORS5
STA SF5 ;CAUSZS A DKLhY iCHAN0ES COLOR 01 FAA? Or DITHAP

STA 17 D :S,LDT WI1TH AN APF3OPPIATE DELAY iPOKE 1401LD1 WITH1 START LINT

WDA *.XLP&60 C,C35 WAIT i POKE H101.2 WI1TH 4 Or LINES

STA orC ,A,IIOOL ) FORD SAD 911T INS COLOR

ETA ArE WAIT WIJ 0215 ClOWSS ADDRS FO,1024

INC rtE MAITI DAN Lax HO~LI ifTART LINZ

1.04 LA575I47 SKI NAITI SEQ 001L020

AND 0127 Day 001.010 J91 ADD40

TAY SKn NAIII ORA

W.A SHOTS 375 San 001010

AND 01 SCENE ODA BPS Icy" 0/SAE COLONO WIJ HODL2 ,HON MANY

ago 301050 STA SU"? COL030 WMY M3

UDA off LlY to 001.040 WDA fro1 :01.03

CLC IDA 40701.7 STA (~SF1.

ADC 4128 $?A Ora ,CRUNCH COOE DRY

PTA 578 Dime MA APL. COLC40

#?A 070 LOA 443 JAR ADD4O

IDAT 01 74 3241 DEX

ADC t0 WDA 029 SI CLI

$?A tr0 St. 13272 PITS

PTA onE ADDASEA3.1024 ADD40 LDA 071 ,ADD 00 TO

iNC rtE SCI,010 LDA (478)1. CLC SP FDA00

NO1~ LA LOS)?STA 40A31.Y ADC #40 NE11X0 LINE
x C0 I LA Ista801. DICCA TA orb

LOA (5r0).? DimC SA3 LOA WA
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ADC to sac onE PKA

ETA Ste C LC LOA ?ISMS

RT4 ADC 01 PRA

.Lis NMATFtCTIOMS CRT 02 Sac en

,IIRTIIMJCTIOMS FOR BANl CAARMIO(I Cea IIAT09UC WA 40 iMO DOUSLI

PATH JER VNILOT LOA AM1 STA BOLD , ASRADING
WOA 41 TAY *5K A."4I

ETA Sri SAR FLOAT ADDR SVO,YTUA60

LOA to J" MATIIO WAR to

ETA otc 1NATOSO ETA 111Ll &TA on
MATICWY SO35 AVG LOA #2

LOA (stEI YVIA ,AVG X LANTA et

an1 NAT02O CLC J53 AmIolo

OTS ;NO so EARRA ADC CfrX 383 PA1?A2

EATV2O COP V5 TAY LOA S(COOKT

OnI NAT03O T"A gAVO 1 504)1 LOY 0A3,008
lly ADC OrTI~l iSA IWAI

LOA (11131.T TAX iSR MLTELY

0"F So VIA JSA FAITA2
ago HATOS0 CLC VIA

HAT030IVY IUADD OTS5T ADC VIOAlT? ETA TuSh

WOA 44MI.Y j TO EXIT ETA TOM? V`.A

CLC j MARAY 11A ETA sit"1

ADC In, , MYTE 2- Abe U~rIT~l LOA 0226 IOCULIL X

TAX I3) TO M7 ETA TIW,1 AMA BOLD I SWAING

IVY WEX 40 ADOR fTO,3WA60

WA IE73).Y WDA LASTE*3 iTARGZT X JAR RANOIO

ADC $PC ASIL A 3CR ADD

:TX #To 11CC IMATICO MAT130 LOX NOLIDA

$?A $Cr ltw UT MOULAD+ I

3? HATO 10 SSNTIoo StC 313 VALUM

HAT0O0 LWA $tB ~ASUNZ A EEC TOM9 jOULLEE I I
CLC :2D1N'D TAY IMOT &=AT1N $Con

ADC #9 ARRAY TEA
$?A IIOLDAD OHMRA IET sac Tam-& WA LAITEE

LOA Arc DIP' HOLDS STY HOLDI CRT #25S

M.C 40 L&ECM ECOKI ETA 140LD141 SIR MAT140

ETA MOLD&D*1 J83 FLOAT TAT

LOX 101 ,scalz f J30 VA1VA2 is% VWCAT

590 HAT06O LOY 302.D1 JOT MATISQ

mATO59 LWA MOLOAD zAJSURIMG LOA M0LDI*1 WAT140 .15k XTIAl

C1LC , IST VIM 381 FLOAT JSB 110313

ADC 520 , Is 4. JAB MLTPLY MPTISO LOX1 ICLDAD

ETA JIOLDAD j ADDING 20 LOX JOLOAD LOT HOLOALP41

LIA HOWDAD*1 WS() WILL WOY HOLDADI1 JSR rA1WJIH

A..C S0 a t UtI JSR FAIKEN LIA TWN :1 AVG

STA HOLDAD*1 NtX $37CORE INC SrT UkR TW*1

DEX LOA SO Iwo COV3L3 ROR A

AMR KATOSO ETA HOLD I ID IMIO LOYT 11112 iY AVG

I 5k AVG JAR rLiOAT

ISTLIDY POSITION4 SCOREZ ?YA RYE
C:.1 NETAR LWA BIOLZM z81? VP

10A060 O A 5121 ;DOULZ X ADC 0011 CLZ I TOm V35?

ZTA HOLD j EADING CLC ADC iS , ILLARNT

isit EXAIIG MC TRAJ 27A ROLOAD) ; IN ARRAY

SeC ETA ?W#2I LOA MOLOM~ 1I -

saC $To LOA LASTSM.4 ,TAAGILT T AAC #0

CLC StC ETA ROLADM'1

ADC 51 $BC TZM?42 iSULLIT Y N1A010 hODk 61DXL?5E0

CHI, 52 TAT LOA SHOTS IMIZCI

BCe MA?107 LOA #0 AND #1 j LIOIITPZX

LOA AM0 sac S0 onI EXA020 , buFTA?

TAY STY RO0M WOA rOF

.25k FLOAT ETA KOLDI~l CLC

JKP IKATOOC ilk FLOAT ADC #120

MAT070 tWA ilk rAlrA2 ETA SPro

ilk SIDIV LOT MOLDI WOA Sri

LOX HOLOAD WDA HO0W*I ADC 00

LOY MOLOADII ilk TLWAT ETA Sri'
JSR rAIKLH JAR KLVFLY UTA20 WDA HOLDAD

INC EYE JER FA1VA2 WDY SOUDALI*

WDA eri LOA #CCOIISQ 383 NXZtAI

31A x3511 WY 0)CONSO ilk VI ELoOT

LOA STC 353 IS1rAl WOA 100

ETA TIH.E 383 ULYPLY ETA IST

LOA S0 iWO DOVILZ JER FA1FA2 ETA PAIRS

ETA MOLD j RLADIXG LOA SOLDD LOA 101
FLA LOT MOLDAD41 ETA SeT

483 ErTOZ .183 INVA1 ETA TUGS

JE1 FAlTA2 38k ADO ETE

WVA S'.003T WOA 102 IhAl WlON MUL2 LOXI *0

LOY *,COwST AKD #127 BIT MOWD
.75R fSWAI ETA 102 JASS 971L RL2010

ilk I LTP t.Y JER soT AIL A
JAR AI fA.2 HATI10 LOX MOLDAD sCC M11.2010

WDA HL LODM LOY MOLDADII 231r

W LY HOLA'D.1 JAR VAlIMIM 0112010 RYE
.¶ER 161AI I ,OSTA5TS (AND CORETAXT SOVARED)

ism1 ADO :TRkIGoGtR SCUXIS SCORE iFOR SC0ING THlE V COORDINATE

NAT0CI LWI MOLOAD 1 I4320/23.1)/4200/19.5)

LOY )IOLDAD4I 3CR MEITAA 11.12 - 125,110, 61,112. 114

:Ok TAlNN CRT er& :1.76 - 129,221,71,174,20
ONE, SIATIO 1320/209

;AIMNEG SCORZ WOA 525S 11.6 . 12#,76,204,204,20S
TAT 12. 4 -.I30.152.;21S.10,41

LOA 4120 iDOU1.I X 351 FLOAT CCWlBY DTI 12. 15 204,204,20S

ETA HOLD READING 314 MATI30 COESO SYTt 130,16)I,21S. 10.41

353 NEITAR MAT12 OR 353 RANE ADJLOC LIDA 11

SeC LDlA 101213 ETA HOLDAD

G-11



WDA 12 STA SVtU JAR KILZ

SYA SOIOAD' I dTA EWumtI CLC

WOA I 8TA NO320 ADC sum0

PILA &?A 302.84 ETA sV"O
LOA *14 STOL10 WOA I R

STA I VPtA ADC EWU*-1

LOT 423 LDA 804 ETA 8000*1

AN0J0 OWA 2SFo.Y ETA 1 Day

STA 71*9.Y LOT UnJ EN! AVUO63

DZY WZA 4sF01.1 Cry fro

SIpi AD3010 TAX act AVoIOl

P23 SIT 302.04 AV402O PLA
#TA I 32.1 570220 ETA I

WEx 80 ETA 302.82 AV0030 WA 505031

571 11028 LOA 0126 BEE AV004O

ADZ020 LOA HDIWAD ETA MOLW4 WA 38115

LOY MOWAD*l YEA 00 soo
ass ISJVAI 570140 06N 30W23 3CC AVa840

353 012WT 310 STOID3 ASS AVOOID

WDA 108 ,3 VALOR WA HO0W4 AV0040 WOA SUM1

M&L A OMA 884 SAC
LOT 40 ETA L0W4 I&C SETS&

&CC ADJ30) T"A MT 880
ISM 878L30 383 30.2 WOA 8151141

W0020 CIA ETA 802.81 SgC 80

AD cm EYU M1102. ETA 513410

ETA LAMMK,1:502.2.17 I CLC DISC 302.81

ITA ADC 8SUM 320 AVOC30

ADC GFYI* ETA 5010 AVOOOO LOT HOLD

LEA A WOA 8110+1 WIX 160L0I.1

303 WATSII1 ADC 302.82 &TE

WOA 301 #Y VALUE ETA 823101 1343 WOA *0

CL.C PA ETA KS111

ADC OY ETA 1 LOA *zss

ETA LASTSII.1 :302.13? 7Y 302.8 EOD TA TIMIS8

WEX MOWX LOA 30W.2 KAMM1 LOA I

WDA TAHT-3.X JAR FLOAT FAA

STA 1.ASTSM' 353 h~FA)M WOA #S4

WOA 7110+4.K LOT MOLD2 ETA I

ETA LASTII.4 WOA 30282 LWY $FC

383 RMDEAA 353 FLOAT P"020 LOWA is")1.1

LON1 II0LDAD JAR MILTL a. T1168

WOY IIOLVAD1 LOA AM5 act 5.A3110

383 rAIIN 1.OY 88 STA TINIE
WOA HOLWAD :827 ? U5P 1619 A2 AAS030 a.P N111

CLC ,PM3 353 ADO 3CC RA.0010

ADC 410 :EIMOT 2CC 353t FAIIC STA 9EIZE

STA HOLAD" SCOM 09C TIM65 1.86040 021

WOA 14010A41 LOYT ug 7136 5 W2".1068

ADC *0 SRI 8782.40 CPY SF5

ETA 302.OAD.1 Cry slit& BCE PX31(20

LOX 1102.81 UCS 8102.1 RM140 PLA

1.0A 7210*1,1 ISVLL2.1 I STOL40 FLA ETA I

3.82 A ETA EIZE WOA SAIM

LOY 40 BIT HOLW4 EEC

*CC ADJO40 EVE, ETOLID SAC Timis

151 LOA 80 383 NUL2

AJ0340 CIA TAY TAT

ADC 0171 353 FL40AT TEA

ETA TINF'1,X ITM 353 FLOAT
hYA ETUL5Q LOT sulm ATS

ADC 0rF141 WOA S01Q*1 1ADOZA LOX 40

LEA A ism FLOAT LOA LAETEK.1 t1V12..1 X

LOA TW10:1. LOY 81111 ICC 3ADOI0

ETA :07041,1L LOA 811(131 111

IIA 1570341.1 353 FLOAT PADOIO ETA% C00E3

ETA LASTSH.1 353 1(2.712. EYE CCOZ4

LOA 71)032,X iDULLIT 3Y PS AlrA2 LOX 86

CLC LDA 80 LOA LASTEN.) ,TAAOZT X

ADC CITY LOY pilot 382. A

ETA INP0*2,X 383 FLOAT ICC RADIZO

ETA IVfrOZs2.X 383 DIVIDE 12.1

ETA 2.AS75l22 LOA #SIC PAD020 EEC
383 SAUSARt LOY 40 SEC C001)

LOX N0WAD 38R 01W*A2 ETA C00E3

LOY N0LODAO1 J83 81373? TEA

ism FAIN6D 383 lA1FA SIC COOZ4

LOA SO02.88 IM1 Or WA 80 ETA C0014

CIAe I FMA NEXT WY 58119 LOY coots

MPC 810 1 AROUND 031 383 FLOAT
ETA HOMCA O CORS 383 FLOAT JAR PAl PA

LOA 10LaA041 383t DI VIDE LOT C0013

ADC 80 WOA 018 I:M Slop WOA COD94

ETA HOLUAD41 ANDO 4137 3ol3 FLOAT

WA WWI.8 ETA 104 )has8 333 NLTILY

CI.c 383 SORT 353 FAISC

ADC #0 ATE LOX 80

sltA 02.01 "aV LOA #0 WOA IAEYEH+2 iS12.2.1 T

CH0 424 ETA SINE SIC

BCS A83050 ETA EUIX01 SAC LAeTSH44 jTAAOZT Y
3JO ADJ010 #TA 81,0201 ICE MAOMI

A03000 3I8 ETA 301.01#1 09x

870EV O'KA WIA 1 33.8030 STA Coots

WOA to VIA BYE CODIA

TAY LOA 014 LOT Coots

3A3 FLOAT ETA I WOA Co814

333 FAISC LOY $PC 353 FLOAT
IA to AVGOIO LOA (67O),1 383 tAlFAI
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Loy COOK) an1 501040 j35 IMPAI

LIA C0004 LOA NOLDO J311 ADD

3511 r FLOAT CA NVAL WOA *54
3511 MLI'?LY WDA 40 StA 1

JSR FA~rA2 CIA VVAL#O SIT SOS

LOA 41100115 WDA OVAL arlL 311088

WIT 4,C0115 CLOC 8111070 3)4 51160

385 1614A1 ADC 00053 3111000 LOA 40

3511 111.11, &?A YVALI 01A KVA.L

LOA #SCe am4 31100 01A 1VA.L*1

LOT IS0 11100 LOA 450 #s0 151111 CIA YVJL.

DCCI ISUA62 041 402496 # IPARGZT SIA WVA6I4I

J85 ADD but! 11000 LOA LACISM+) jTARX

IZA 102 IVAI SIGN WOA 501 LDt #0

AWO 4127 00P *)2499 ASS A

$?A 102 )ADS "t! WOO0D aCC H71090

385 SOT1 ADDS SSC21560 ION1

ISC LOA 41i1 8111090 11A ITS0
.8STCA XVAL, CIX 875
.LI3sITUSCA VCO1L LOA LA8ICM1I a lUI.

,INomoRIJP IN C514.3400.17T LDA 40 LOX 00

,PSOtOURZ 1 W AA MI XVAL'1l A8L A

:1POR NOWLD3.AA. III CENE OF83 LOA 46C SCC 551100

1113 1APCIT IS ?LAMZ AT 160,100 SIA OVAL lox1

Ir 1111 01.315 or MACC Oman17 J210 C112 37100 sac

aARE C11APGZD ADAINf, A 1111 START 111090 RSI Sac $to

ICU$? at CALCULAISO AS, XDOA? DY11Z 39,113,66,2 CIA Sri0

a 166-W?.rACTOR, 100-MF7rAC1M3. .D11 41,114,20,4 lTlA

j WDAIA IS 815TZ12 OI11TZA, .31T1 35,127,41.3 sac 578

j 4A5kX ThCARTY. rACI01. .31T 36,.116,40.4 SIA Ira

WIAA LOA 40 .3111 37.105.21.5 LOX CO012

5TA %VAI,#I Drn1 38. 94. 4,6 5111110 WA OVAL

CIA SID aCLC
$?A CHOCICE ;PROCDIURE 4111611£ (C11OIOOVC) ADC $r0

LOA HOLDS IPONZ $72 WITH1 C6AT ADDRESS. SIA XVAL.

AND0 4127 POI01 H10L0).AAS 4AA0 1281? WfLA YVA.L41

SIC aOMLY 1111/11CC 1INT0 IS DESIRED.) ADc 871

CCC #I PORE MOLO4.U1111 40 OF110O8. CIA XVAL41

ASS. A aA? END. 11118. 118818 PAR SIT, 01.1

MI, A aHO~LD WILL HAVE 4 UNOWAA1ACLL &WE1 511110

?AY a 3418. M101.2 WILL MAVIS TOTAL LOA XVA6L

LOA &XI'DA 1.I Y #811 SHT iME At T1411 IAAdZT CLC

CIA XVAl. 311101 LOA 4210 ADC 4160

CIA HO~LD CIA CHOICE CIA XVAL

LOA KXIOAT.2,Y WOA to TAX

CIA YVA.L CIA "ITS WDA XfVA6LI

WOA 1150A?43f CIA KISSES ADC *o
CIA C0092 CIA SOLOS, CIA SVAL* I

LOA IXPDAI,Y CIA HOLI'2 CU 42

WDY is CIA MOLD ICC 511115

111010 ASL A LOA HOLD) a.P to

SOL. SSD AND) 4121 311 5111120

017 TAX CrS #10

awe! 2£11010 CC 3ICC 3111100

CIA $SC scC #I SCC 5111130

9)1,020 WIY 40 ASL A 3111120 clx S44

1XP030 LOA 43 ASSL A sCC 8111150

CIA HOLDA TAY CHIIIO LDY NO~LD

£11040 LOA #128 WDA 1110AT-3.Y LOS A

CIA 00011 CIA 00012 IXA

111000 LOA (6SC).1 CIX 00012 1101 A

PAll COO9I Cli 43 $?A 17.10.I1

310 110070 &CC 8111010 WOA LACICHI) DSULY

LOA C001S USK 00012 SaC

CIA CODE) 5111010 UOY #100 5110 LACIC114 TYARY

CIA 00014 LDA 4255 CIA I70

£11060 JCH SITLlI 8111021 $?A 1114.1 WA #0

DINC OrVAL DRY NBC #0

D10 00012 SPL 8S11020 CIA M I

in1 210060 LOA I WIX COOl?

LOA OVAL FHA SHT140 WOA YVAL

S10 LOA I04 CLC

sc C 0002 CIA 1 AoC 070

CIA OVAL 3111230 2,1 #0 CIA WVAS

WDA fV&L.1I Lop 4#rCI.' LOA YVAL#I

8ac #0 P110 4127 ADD or&

SIA XVAL*I OWF CO0E1 STA TVAL*1

WDA CODES! 3an 811070 DIx

CIA CODES 1IN0 1101,02 mot1 8111140

INC OVAL WDA 443),T WOA IVAL

01.0 00014 3011 8111040 CLC

an1 187060 INC OICIT ADD #100

LIA OVAL i14 3111050 CIA OVAL.

SEC 811. . INC l10881. TAX

830 CqOI2 CHIwsQ WY 41 WOA YVA.L.1

CIA YVAI. 811040 WOA (Or54.1 ADD #0

£XP070 WDA OVAL CIA LAST S HY alA IVAL4I

CLC 011 311! 5111100

ADC 00012 rlL 8111040 cpx 0174

SIA NVAL rlIk ACS 8111110

WOA OrVA.L.1 MPK CFX $42

ADC 40 IA? 1 3CC 3111100

CIA 11'VA-L4 LOX 4(111414100 WDY MOLDY
L,86 C00E1 LOY 4)11.14 111
on1 1.11000 3811 FA1151 IXA

SKY1 3CR WIAtI CIA 1110, Y

011 #44 3811 FA.A2 Illy

sCC 11P0110 LDA 4(1114?4100 STY MOLDY

DEC HOLDA LDY 4)11.14 3? 81MT1600
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8111150 INC 340LDI dCc STA N'VNA40*

8H1710 LOA t75 ADC Sib ETA FETAT

CLC STA $TO isa miar

ADC to LIA XVA.L.I LOA 101

*?A SIr AbC 533 ETA IftO

LOA ArC CLC LWA 100

ADC 80 ADC 0)8102 141151 ITA IR02

EThAr I1 TA ITS CTE@0 LOA to

DOC HOLD4 LOA WVAS I Y AND I 5TA 0178CRt

890 EHT170 AND *1 073020 isa ENDVIE

33W 511T030 ?AV iSa lAUSZ

1117170 PLA LOA VAL. aX AND 7 acs CTRoso

ETA 1 AND 47 31W CTR410

EXT MOD3 ETA 513 M7030 WOA JORTA1

spl, 511110 LOA 87 OnS CTRO30

at$ sac I OAK dam Iwo .33A oft?

s37180 LOY #0 age ELI j7-(1 AND 7) iSA CLOSU

81I1910 WEX 80 TAX ETA CURTARk

LOA TEINFY WOA 81 TAX

ME 5147240 ME 13L00 60 ONE Milo

$?A SY1 #3.000 ASL A ia207-I 071040 WOA NICIL,X

AEL A Vex: a AND 11) ETA EPECIL,

&CC 8117200 anE 13.000 WA 40

lii P1,060 SIt CSCDICE ETA WDRIPT41

ERT200 SEC DPL PL.070 WSA WIND

sac #1 ORA SfrDI.Y AND ME

hIA NOLDA tZ.070 BOA IWD).T 3.0A NDRIfl.X

TZA PLOIO ETA. IED).Y A31, A IRANloE8

sac 80 WOY MOLOY ASll A

ETA XVA.LuI RTE A31, A

ETA HOLDS .350 ETA XDA177

LOA TEN?-1,T 1PROCEDVUR RIECOR WA WIND OnT EPELD

ETA SM aTHISE VDZVRE CALLUE TKHE RIECOR AND *I

SAC PRWZDURt CO CM0511. THS ONLY CLC ;ADD TARGET

sac 81 A REASON IT IS MERE XE StAigE ADC 505377 I o1YEET

ETA TVAI. TuE INITIALSEvr 1* XENDEA Thy

LOA 83 RONC AND ROUTINES RUNNING Off WOA NIND I TV" OR

STA C0D12 INuS 9PRWM CANNOT SA.NK OVT AM AND #32 HALP VALVIE?

STA CDCD4 N ITHOUT CWRAER3. IT MMVE DNS MTRoE

5117310 355 31713.7 a THE INITIALS NUMAE TO TL14 LOA NU¶MLE.T

DIWO XVA.L a 33701 CALLINO AND NIVVE IT LEA A

DEC CODE3 BACK AFTER THE CA.LL. 00011 LEA A

9N9 811T210 aAND I'Al HUET Et ST? 417 App.) LEA A

LOA HOLDA MORS01 CALL4NG TEIE EO'TINE. LEA A

ETA XVAL MIECOR WOA I 3141 CTR070

LOA NO0%,= FH11 CTRO60 WDA WAAELS,

ETA XVAL.1 W A *i4 AND #IS

INC YVAI ETA 1 CRIRCl ETA ffiRIrT

WOA #3 LDT 870 SIT WIND MOEAT IV&

ETA COD!3 9111010 LDA INIOSUFT art, 073050 aDIR.ECTION?

DEC CODEC ETA 71W. DY N0R7T.

307 511T210 VEY B0x #255

lINY BPL H151010 ETA WDRI7T

]MlY PLA 0110 mopiII?

TVA ETA I C73080 WOA YDR177.1

TAX LOA 8*4 ETA TRAJ

SHT220 LDA TENI.X ETA 4*186 LOA ?IHE7LX

09 8201 iSa BUMV EE C 0111I10

SEQ EHTISI LOY 875 ETA CURkT?

CM? arE H151020 LDA TJI1,T LOA 16571,X

551 SHT230 ETA XNIUVF,Y ago 071110Q

IDA T300.1.3 DZT LOX 1101,01

CmW SIC EEL 1115020 WA VE

*NZ 567230 Iats CTAOS0 ETA 101,02

INC 71111.X Or? LIST iSa SOVIst
INC 71*41.1. 2nD 355 Moto01

211230lox -K -32166 WOA OPTICS

IKE jULCI4OEKI.TET SEQ 07*t10 0
309 51T220 3141 CTRNSV 3CR #2115

8117340 .180 EEFAR imp RANDOM AnD V*21

PITS 31W DODATA ETA V921

DITPLT $TV MOLDY imp MET3 WOA to

LOA 80 314 HELPEC $?A 0175CR

ETA Sib 31" SHUTE 07310 WA V-21

ETA STE 311 Yasuo AND MOLDS

ETA SA4 309 D8ChR? ego Milo1

STA WAPLtI 314 hiECORk LOA HO~L

IT " a0 WA WAS.L LIS1 MACROS-VAlE WOA /,.3

AND 024'1 iIWfT(T/0)320 .AND 041 R40W

WOX 83 OPT NOL Ego M0900

#3.030 AlL, A SANG -341S DEC CURT?

AOL SA4 bEA.DLE -3403 got1 OTROSO

OAE 38)83.2 -3400 078110 WIA WVAS

an! 13.30 NOTTAC 03412 Cl~c

$TA 812 ROTATE -3406 ADC 0DRIr?

WED 4S WAIT -3418 ETA IVAL

#3.040 WOA Irv 5141573. -34)6 ETA V

CLC fpcNUW -88181 WOA WYA.L4

ADC S13 LSTHS. -4fi80 ADC wDRIFT*I

ETA In0 LIE CTRNCFV STA XVAL41

WOA 8re aCTRMDV IN 30.CHOBK1.TXT WOA YWAS

ADC SA4 073340 355 ENABLE CLC

ETA 873 LOA 88 ADC TRA3

DEX ETA HXT:PR ETA WAS.L

INS PLO40 ETA WVHA20 ETA V-1

LOA XVAS 0S10TXII/) ETA NJN20I1 WOA v+16

AND 8241 STA MU1060 AND M24
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Lox WvAL'I C.C gADD 121(755 A ORA it VIOGSLY HIT

B10 CTA120 ADC C1111 j 01783? AND V421

OKA 01 STA (Ilr)Y )TAAXfZ STA V*21

1710 SA .2STA LUASISY Lox LAST$"I

LOA V206 TV"31 OFF lilY WAN #13
AND 4254 WW.?ICOLWR LZA V*.I11 AND C410
STA V-28 I POP SPA 0 CLC , AVO CENTER Y CPS #1300
WZA 434 iNULLI? ADC CUNT I01751? *c Cl 0120
STA 2040 SYR (osF5.? ,?AAY SIC CtI3.210
WDA 4010 PRO 40AY #?A U.SS?6Y 3W 13*

LO .3 A 1302 .18 THIS SHOT CT3300 WDA 1142 #315C1A1.
WOA 40 AND *4 .A ASNSAT? AsD Cn330 SSS
STA 55101. an3 173220 350I film S)
LDA IP02 110 CKSCR L.0A are WOS1~ IN acs *Ize .KS
AnD *32 f FOR CLC son 13 G10 31A ING I t T ATE
"mIn CTItXo COLLISION? ADC #0)44 g 3015*1121 WAN 1202 ,I BACK TARGET
LWA V*21 g11135 ON ?OR @?A on5 4 DISK pug *1*522 j 3515 IART P
035 *i COLLISION WA $fC REUCORDS38 1720 ,AY I? P

ADC.1 51333 08344 ONLY MAW WOA 0003 .113 WR 0

LOX #2 SIA $PC s OSIIALm AM 4*215 8 PM IR
CT11130 WOA mS CHECK1 73 WOA SHOTS , SPO0T) SAN V-21

ONA 032 .COLLISION CLC SA V2
53 10ADC #1 CTL320 WOA 40

CTS140 LWA 130 5Th loom3 SiA 5"313

51CCT10 7210 DA SASTSH.Y 0"3230 WOA CWL3 .55? 01 TO
SHE 5TRIh ORA), t3 I , fY38 OFF
382 17313 DI? ). SlA SI11513 I MIT TARGET

LOA V-21 ,?U38 off 551. 11210 IDA 00D2 jU2011KI
AnD 0214 t sI/LLZ? 111420 WOA XVA2., 'PUT VP CROSS 1B3 m i

SI V21SIC STA 16575K.1
$?A11 V*23 L0SC 1 A 030

$?ASC ~ V 5TA 13301.3

W.A 31405 LOA XVAL.1134 I??I1I

ASI. Ao SI 0vi C?Rk3 70
AS L A LOX 1.1 7 :H1.41 Folk
A.S. A TAX LO8 A 0124 1 rNALTIZI

ROL $?C ANDS 4214 V-2 10051sWI
CLC CPS *@13100V21 .712Nl

ADC CTU7 ~g 1320 AnD coo1 ; 3 ON
ADC 5415t ORA *i Sao 1%3340

WOA Src CTR2 30 STA V*8WA ?AIU k ?AK

ADC #)2370 LOA 7VA2. AND f127

5TA etc SIC IDW TAAM),IH,

LDA 55101 sic 05 &CC 173280 .14911 59 Less
AS) 24 A V.1 ago 173.15 i ON BOVAL

TAND 02S44 INC FERAL

1,03 2 STA 2040 3W 131
STA CODE) I2fMIT 51301 WDA *.2I jNvLICOLCA 73815 001

LOX 41 i02513 SPA OR 41 1 "we (31 DE
CILO IASTA V-29 IlL C13.21

ITZ COOLZ LOA 01 .34:TL117 33 07~

AND COl)3 SA V.3% INC 5SH0TS

CLC LOA 1302 .00WT LOA 130

BSHE C13170 AND 014 1 DISPLAY AND 0211
but 563 11250 I CROSS? ETA 160o

041. COLOW 30A SHOTS

&CC C1310 AND Of04 AXM

WIX 00 LOA 1720 C 130
871 C0DIO WA LASISIIW 3

LOX CVlYAA an1 13288 CUA 01

1718 D TAIL4XCTR240 WOA V+21 STA 13PL

aSIC A1318 0RA 41 W 5
CM 014 A V421 CT'38Q0 WOA MOA04N0.1

331 CThISI C73210 WDA "ICOL [K5u SE?51 87.
Ct10 6C HISAND 001,D) , TARGgt H17? Day

CTR150 LOY 08 565 173240 YES51 CR010
$?A IARUN Wox C13?AA W 1

STA (57).? T73ft01T IV ag0 C11200 WJA 013

STA LUASH-d WOA SPZCIL.X 1R3250 STA 1072.y

ISNY AND 064 :1 REVERS Day
LOA XVAL*1 104 173.280 I DIRECTION,? 511 17R330
8.53 A WOA 11(013.5 173400 SaC

LDA NVAL Boa *21$ 253 155111.

30* A CLC 818 CR440

STA 4s75).Y .381,1/2 ADC #1 WOA 130

STA LWJSN, Y SIA IKSK.X AND 01

16117280 WOA 891111. ag0 cT3410

WOA TYAI. 511 1720 3uf732

STA (srs),Y .501.7 a14 C73240 CT73410 LOA 130

$?A LAST6H.Y cum28 AND 432 5 7TH1S A"D 0192
ago 31 T173290 j TARGET P(038 510 CTIN460

LDA SP2CII-X WIA 0120 uTHAN 1 5137 WA 1822
5TA SPICIL STA 1051INt42

LIAX V11. WIg 01 61 420

STA CUR4 C73270 WOA V.21 D 10 2A i
A 1.1AnD 10051 SIA PSATh I FUND

STA 1531 510 C7Raso14 738
IALOA 75*8)084. I173420 LOA :17513

MI.A in0 CPTR141 TSIN 0 7430

FKA IBIS 132600 11 32
LO .1 A COD9I 11A340 ANfD 01 ,5410718

CT3200 1.53 A .107 RIGHT 09.A 10012 510 V-173 s T ON?0
VEX X IN 10A 51 CODE) WAD V*21 5111
511. 116288 CARRY CT3260 1.53 00011 aND 021R44
P15 DegS- 134

lot CNE I1270 353 v.41571
LDA V11308ID 117 7)3 N C1440 L.A CV?5CR I11.104 FLAG

POP A :304 1 O 210 i TARGET PRE' An 0214
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ETA orvSAc, saC #I LOA SVC
011k410 WA QrrSCR SAn PAU*Z a. 0 I TOP.1

SOS #*11 CLC aec 000010
4WD V.21 ISE ITS
ETA V-21 CLOORE LOA 42111 #IOCEDtVS AAWM0~
CLC ETA DOLOR IUD DISTANCE IFOKB ETOP 111TH ?aW SAATIKEO 000
jilt CIESPCL LOA also I IN IFtACK 4N-STA*T-103231
asE CTA460 ETA COO&I a 95011 COD& I AIM I6)*1-XXX WITH TWlE DATA
Jil CTRO1O $?A fAAWKi I POR MISS IITEMS. POS MOWD1.10OW.2 WITH

011460 WOA ISO WOA TVAL*1 j ADDRSii CFIRT Or DATA TO at
A"m *ii LSft A Ia mVE.
ETA I00 LOA IrVAI, RANDO LOX STOP
Iw0a *FE.TAADSD ACE A ADDS SVD.62480
LDY 40 ETA MOL~s ,EuILST x 91"910, J55 fmCUA
LOA WSFE.Y LOA 40 LOA 1432S.1
CHI 4*14 ETA HOLDI SKI SAX@2O

a* CTM410 ETA MOWS3 JAR SESAGE
WI11 4ALR D 14 lIn

CTS470 WDA 40 CL40010 LOA V+21 tSrRITE 0ON? ANE 01ANOI
LOT PITA? A"t COD9l 1.5140* LOT 40
355A 02351 am4 CLOOGSQ LOA 4215
ATE1 WA V.1.1 ETA I4orb). Y

OWIPOL WOA M12 iR2TU.N UHEN sac NST
SKI CUSFIC 1 110 ?AAETE sac YVAL SEARCM ETA "I3
AMD 444 1 OPT? MCE CL0020 Elx $A4
SEQ 058940 Sm fil toy1 W 0
LOA V4*I CLC WIZ to
A"D 4214 ADC 41 a.e 40
&SH 055540 01.0020 ETA MOLDY ,TAAY-EULT 1111 0^11040

C19105D CC CL.5530 WOA V.14 SAN030OWA (4F).Y
CKEP20 WOA ISO AMD 00011 DIue sTE

AND 4192 CLC TAX
anE CI3120 690 CLO030 90,0040 WA onE

CSJSf3 SEC sac OLC
IST CLO030 WAh V.1X ADC 414

01.5140 CLC 11CA A ETA Ira
IST sac LOA ETC

HWUP LOT 414 EEC HOLDX ADC 40
WI, #7 aCR 000040 ETA SVC
LOA 4128 EOR 4211 DIX
ETA MOLD CLC Buz 5AN040

"OCYCIC LOA V.21 ADC .1 WDA (0734.1
AND MOLD CLW040 CLC IspL 9"050S
Ito movoso ADC MOLDY :XDIP.yDir DINC Ira
LOA INISTI.l iSTATIOMAAT? SORt A a(EDiT.YDI)i RA"050 DEC W
5EQ H4OV060 C*p MOLOA SUn PAi030
DEC CDLSTI.X ,IV'n 02 act CLOOOSO S.AM03 LOA (oral.
SHEl HON.060 ETA HOI.DA ETA EIA
WDA HOLD Esix MOLDS ETA (0701.Y
AiD OFSCR WOA C0091 IXY
spit HO/060 ETA HOLD) 5.51107 LOX 014
LOA DLETX.X CLODoo Lift 00091 SAIIISO WOA 4,754.?
ETA COLSTX.X Otx ETA 4$SIDLY
LOA HOLD cCHEC DIX 1111
AMED V-10 SIGHT 1 1101 CLOD 10 DIX
BEC pIOVIZO LOA HOLDI an! SAXlED
WOA #1 LSft A DEc SA3

9OV020 ETA MOLDX RST anE NA110lO
LOA INSTKX *ADO WTASLE, .&IE, 0, 16,17.33.49.646.66,0 WOA I4754,Y
ETA MOLDY I IPIC~bzIIY SITE& 0.17.33.60.665.1311S.0 IPL SANDED
OLC BY?& 0,17,49,66.99.116.140,0 ETA (iDO).?
ADoC V.? IYTE 0.11,6.1.3,116,146.101,0 ivy
ETA V.? -byTE 0.336.54.SE.144.161.21s.0 WAOOD 1'VA
LOA 40 .37T9 .3E.3.8.).4, Cl~C
SI? MOLPDY u1NCPSZINTXC? KOAMHPO BYTE ADC 470
RPL POV030 $0,102,102,102,102.102.40,0.102.102.102.10 ETA 470
WDA 421l$ 2,102.102.60.0,126 WAh iVE

1VV030 ADC PCLIX by?& ADC 40
Arlo W0C40 24,24,24,24,24,24.0,D0,0,0,00.0,0,0,60,102 ETA 471
WOA HO'LD .102,102,102.102 LOX 0A4
ORA V#16 DYTT IST
ETA V-14 400NM,49.2.4E44..,.DC .. UCDAT WOA 4(DITWN
LOA V.? 0,0,24,60,102,126 C LO
1m 411 SITTE ADC MOLD!
Sct MOYDID 10.0.0..E1112.0.EEE0E TA SIF&
JIM NKNO60 .119,127,107,99,99 ;.A #"ITEMS1

MV040 WOA MOLD sITE ADC h101.01.
&OR oi1s $110,60.102,100.102,102,102.6010 ETA SVC
A"D V*14 .Imp TST
ETA V*16 .OPT 301. 1EEO DATA (0-16)
WOA V.Y .LI6 DATAITIMS DITEN bT
CM10 410 ;DATAITWN SONS EM PROORAAN10K1.,7 221D004004 51,
aCt 1E3V060 DODATA lOS UHCPAT 11

VV050 LOA HOLD LOA fQITwH sZXTENrDL0 F5111.3 DATA W1-113)
ORA ONTECR CLO SYTT 1,141,150. 1, 41.204. 10. 0.
$TA oFFics ADC ETOP 0. 0. 1.2114, 0, 12. 34.214

MV060 DZY ETA STOP BYTE 1,107.150, 4, 31, 12, 14, 0.
DST WOA 0),DIENE 0. 0. 4. 0, 0. 4. 16.214
lEft HOLD ADC ETOI4S .5?? 1, 93,040. 1, 36, 12, 10, 0,
D91 STA ETOFtS 0. 0, S. 1, 0. 4. 14,214
onE Hwvol ADDS 4I",S2480 YTTE 1.192.115. 1. 41,204. 1o. 0.
Al) W Y 40 0. 0. 1,214, 0. 12. 36,154

FAUSI WDA I~ NO 50 POGFLL 000010 WOA ($rE),? .5125 1. 71.110. 4, 37, 12, 14. 0.
APO 44 ETA (SFD)I. 0, 0. 4. 0, 0, 4. 11,254
SEQ ?AVJOID 01NG $?E .&VTE 1.149,140. B, is, 12, It, 0,
EEc pING ITO 0. 0. S, 1, 0. 4. 14,,)4.2155
IST WOA IS& LLEVELE 1-4 4134-224)

PAU0IO WAh #464 CIII STOP SIYTE 2, 0.169, 1. 39.204, 5. 0.
PAU020 Sic ICC 000000 0. 0, 0.215, 322. 24, 34
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-ITT& 0.111. 1. 10'- 1. 0o . .isY, 9.4.8. I 4.0 .I g.'a. nsIT 2 1.18 11. 4. 38.B.1. O

.li~l 1.O.l i. Al4.84 1.0 inY 11i.14S. ;, 36. 12. Is. 0. JliRRUX 14

0 . 0 1I4 O t 3 7 . 2 5 4 O . 3. 2 , 0.$ S . 6 . 1 5. 1 54 bl y l z 1. 1 0 S. 1 1 1 . 1. 6 . 1 | . 0 o O o
.ITE o 0.7. .iS. 12, 13. 0.ITAI • IJTI |l *lt . 0. S. 1. 1. .1. i°8

0o . 2.4. 0. 9. 13.254 1 schmU I .AND

.ITyye 1. 4,110. 4. 36. 12, 16. 0. BIYTE 1.147o|1S. 6. 39. 12. 0. 0. :Lise PALMWU

0.0 32SO $ ~oS l0 O S, 1. 1. G. 16,1391!40 Ran LOA to

0. 0 4. 0. 0. 4. 15.i5i .§MYT 1.233.212. 1. 38. 12. 14. 0, LOA 41

.SIYTE 1. 0.140. 6. 31. 2,. 21. 0. 0. I. |. 1. 1. 6. 16. 0i LDX #6

0. 0. S. 1. 0. 6. 1624,214 SS .am~r 1.131.130, 1. 37. 12. 12. 0. LDT M1

0,•L $-02$42 .l. 4. 0. 1. $. 1$. 0 Ml IMTPS

.SiYT2 1.243.152, 2. 41.304, 6ol. 0, lr 19,7412$, 9i .38., 0 .J| PJ

D O.1.24,4 0. 11. 31.254 O, O, $. 1, 1. $. 16.2138,13 si€8 *issI

.:IT-T 1.131.160. 3.b 35. 12, 10. 0. tSClULA 3 WEX 1

0, O 2.254,. Aol. 13,254 vIY?9 2.111.130, . $°7•. 12. 1. 0. JSR CHROUT

BIYTE 2• 40 165. 1. 39.204, A. 0o 0, 0. 41. 0. 2. $° Is &Icc 01SKON

0, 0. 0$. 24. 3I 4 .11yu• 45,14S. 4. 34'. 12. G. O. MODZs WA• 41

.81itT 91.165. 1. 40.204. 6. 0, 0. O, 3,2$5. 2. 6. 2S1,136o134 JIR ¢ZLOIB

9, O 0. $5. 4S, 4.0. 34.2S4 tBCRtu.J a JiB CLAcRN

.BITT$ 1.131.140. 3. 3S, 12, 1G.0. C *by? 2, 13.130, S. 37 44, 16, 0. IDA 40

a. 0. 212S4', a, 6. 13.254 0. 0. 4. 0o a. S. Is TAY

.DYT1 1,231.11S. 4. 36, 12. is. 0. .DYTS 59,24S. 4. 3$, It. 24. 0, OakE TL*AT

0, A1. $. 1. 0. 4o 16.214 0, . 3 .21S. 2. 4. 1$,231 im 129040O

.BTrE 1,l.81J4's. 4. 36, 12, 12, 0, .By" 1.2111.160. J. 35,28 12. 13, DI•O LOA 11

0. 0, 3,255, 0. f. 15.254 0i. 0. o2.24, 1. 4. 13,131 JlSR €•LO

.*YTit 2.1Es.i30 S, M7 12. 14. 0, .lY?& 1,103,14$. 4. 316, 12, 0i, 0i, JSR CLACHM

0, 0, 4, 0. 0. 6. IS.254 0. 0., ,25S,1. G° . 25.136i.14'0 ADOR SA3°81

.01MT a, 4916S4, 1, 3SI.204. 4. 0. ;ISCRUM~l S LOA 0'i2-iii

0. 0. 9.25S. 12. 24, 84 RIYT&1 ,2S3.160, 3. 3S, 22, 4. 0, ITA JLIIMl

. sYl 91.165, 1. 40.204, 6, 0. 0i. 0. 2.2S4. 1. E, 13, 0 +ira L19T

0, 0, 0,285, 48. 0. 34.234 vlY~z 1o 43.1S2, 2. 41.204. 6. , lb YI33#O ADDAe WA.92

.BIYTE 1.219.14S. 4, 39. 12, 12. 0. 0, 0. 1.254, 1° 1. 12 ;3,134.,134 LDA 112'3-22

O 0+3.255. 0. 6. 15,254 ISCRISM 6 #?A /LIMA

.SITEr 1.195,130. 5. 3"/, 12, 24, 0. BlYTE I , Il, 160, 3. 35, 12. 12, O. 32X LET'NL

0, . 4. 0o 0, 6. 15.2S4 €o 0, 2.154, 1. 0, 13,131 I.DX V'Y

.BIYTE 2,243,IS2, 2, 41.204, 11, 0. SIYT& 1,2511,188 2, 411,204, 9, 0. Jii an•y

O. 0, 1,254, 0. 12, 31 0, 0. 1,254. 1. 12, 27,131 SiCS TS1101O

.BIIT& 195.13J0, $, 37, 12, 11, 0, BlYTSi 2. 41,16$, 1. 311,204. 4, 0. ADDR 6A3,|2

0, 0, 4, 0, 0. 4, 15.254 0, 0, 0,25$, 33, 24, $4 LOA #94-ii3

.BYT9 2.219,.145. 4, 36, 12. 12, 0. BIYTE 99,165. 1. 4D.204. 4, 0, STA MOMIT

O, . 3,255, 0, 6. 11.234 0, 0, 0.255. 49, 0, 34.232,130 BIER LAMII

.BYTE 2 .131. 160, 3 , 3$, 12, 20, 0, .IeYT 3. 4 , $ , 2 1 2 4 0 ,U X M Y

O, 2, ,254, 0, 1. 13 o, 0, 1,254, 3. 12, 37 i I T

.BIYTE 231.112S. 6. 34. 12. 20, 0. .1ITTL 199.]S2. 2. 41.204. 20, 0i. MCC 192NO

0, 0, S. 2, 0, 6, 16,254 0, 0. 1.264, 3. 12, 31 TSM010 U*OA #55-14

.%YTZ 2,243,152. 2. 41,204. 14, 0. BIYTE 19.160. 2, 3S. 44. 20. 0. ETA ULRXTA

0, 0, 1,2$4, 0, 12. 37 O. 0, 1.254, 3, 6, 13,140 LDY #10

.BIYT& 21,1.4$. 4, 31, 12. 16, a. DIYT9 3.1071,12, 2. 41,204, 6, 0, LOA Bro

o, 0. 3,ISS. 0, 6. 18.2%4 O. 0. 1,254, 2,1, Il 7 Cie VN¥

.BY'TE .1, 4•1ir,$ 1. , 19,2C4, 12, 0, .BYTE[ 201,16S, 1, $39.204, l, 0. liEo TSll020

0, 0. 0,25$, 32, 24. 34 0, 0, 0°2SS, 34. 24. 34 Btr

.§YT9 t7,115. 1, 40,204. 12, 0. DIYTZ 255,10,. 1, 40,204, 01, 0. TVA

0. 0. 0.2SS. 41. 0. 34 0, 0. 0.255, 50, 0. 34.]36.130 )sx rLOAT

.DYte 243,152, 2, 42.204, 12, O. .BYTE S. 29,165, 1° 39,204, 20, 0, ADPR WA.St4

O, 0, 2,254. 0. 12, 37,2$4 O, 0, 0. 235, 31, 24. $4 imp YoND30

.BT 111,4° ,25 Z,1, , .VIYT2 71,24S, 1, 40,204, 20, 0. YlV026 TYA

0, 0, 2.254, 0. 6, 13,254 0, 0. 0,25S. $2, . O, 4 OR •

.sYlt 1,19S.13)0. $, 31, 12, 16. 0. .BYTE 91,151, 2. 41,204, 20, 0, /•DDA $A3,1SS

0. 0, 4, 0. 0. 6B. lS.2S4 0, 0, 1.2&4, 4. 12. 31 yIN030 JSPl .TLAM

.BYTE 3, 49,165, 1, 39,204, 26, 0. .DYT1 1S3,152, 2, 41.204, 20, 0, TSM040 LDY #255

O, 0. 0,255, 32, 24, 34 0, 0. 1,214, 4, 12. 37 JSR WAIT

.BIYTE 07,16S, 1. 40,204, 16, 0. BIYTE 2SS,181, 2. 41,204, 20, 0, LOY #25S

0, 0, 0,25S. 41, 0, 34 0, 0. 1,2$4, 4. M8 3,1.44 JiSR WI• T

.BYTEr 151,160, 3. 35. 12. 16, 0. BIYTE 1.221,160, 3. 35, 12, 4, 0, LDY f2S5

0, 0, 2,2544, 0, 6. 13,254 o,0. 3, 2,$4, 1, 6, 13.132,13.4 J9M WAIlT

.1IYTE 1,243.152. 2, 41,204. 10, 0, +ISCRIN 9 JIP. IKMPPR

0, 0, 1,254. 0. 32. 37,2S4 BIYTE 1,201,152. 2, 41,204. 12, 0, RTS

.BYTE 1o]1 .1,10. 3. 3$. 12. 12. O. 0, 0, 1,254, 2. 12. 37, 0 an~y ID WY'r

0, 0. Z.254, 0O , 13,2],54 BIYTI 1,101,190, 3, 35. 12, 10. 0. SITA SM.

.BYTE 3, 42115,]5 1, 39,204. 26 . 0, 0.,O 2,2$4, 1, 6. 11, 0 LDA Mo11

6.0o 0, 2S 3.2 ,• 2l 4, 34 'BYTE 1.205.1460. 3. 35. 12. 8. 0. SITA IMA

.BYTE •,4.1. 40,204. 16. 0O oO, 0, 2,254, 1, 4o 15,136.240 STX MT

0, 0, 0.25S. 46, 0, $4 ;2CP1ZW 20 anqyl Jill QtTIv

.YT 219,145, 4, 36, 12, 14, 0, BIYTE 1,111,1490, 3, 3S. 12, 0. 0, CKF 610

c, 0, 3,255. 0, 6,13,254 0, 0, 2,254, 2, 6. 11. 0 lB JY

.DIYTZ 1.2431122. 2, 41,204, 10, 0. .&YIn 1,255,14S, 4, 36, 12, 6, 01 09c A

@, 0, 1,254, 0, 12, 31.214 0, 0. 3.5,M ], 1. , 15,1341,)134 DNAI QXZY4

.Dy7& 2.13]1,10. ), 35. 22. 24. 0. $scan"•) 11 DIC $A4

0, 0, 2,254, 0, 6i. 13 BIYTE 3,241,160. 3, 35, 12, 14, 0, butE 402Py4

.BYTE 219,16S, 4, 36. 12. 24. 0, 0. 01 2,254, 3, t. 13 CLIC

0, 0, 3.255, 0, 4, 11,384 BIYTE 99.145, 4, 36, it. 14, Q, RTI

.BYTE ,•1,231111. 6, 39, 12, Is. , 0, 0. , 3,255, 3. 6. It GK&T2 CKV V'¥

0. 0. S, 1, 0. 6, 19,254 .DYTT9 21,145, 4. 341, 12, 11, 0, anr, C1MY3

,.BYTE 2,243,18|, 2. 41,204, 16, 0, 0, 0, 3.255, 3, 0., 11,132 c #I N "

0. 0, 1,2$4, 0, 12, 31 BIYTE l,151,180, $, 31, 12, 12, 0, fiN4 OEYI

.BIYTE 231,160. 3, 3S. 12, 16, 0, 0, 0, 4. 0. 1, 9, 14.140,18| mrny$ STA MT

0, 0, 2.2S4, 0. 6, 13,2S4 jACALLX 12 29C

.BYTTE 1, 131.160, $. 35. 12, 16, 0. BYITE 1.101,130. $, 37;, 12, 0. 0, RTS

0, 0, 2.254, 0. 4. 13,254 o. o, 4, 0, 1, 6, 15,132 GUY¥4 LOA S1321

.217t2 2,243,152, 2, 42.204, 10, 0, BYiTEl 1.2)9,110, 5, 31, 12, 4. 0. CP #247

0, 0, 1,2e$4, 0. 12, 31 o, 0, 4, 0, 1, 6, 15.132,131 got4 OZZ[y2

.BIYTE 211,145. 4, 35, 12, 20, Qo •ISCALM 13 SAC

0, 0, 3.2SS. 0. 6, 15,254 BYITE 2,147,115, 6, 34, 12, 14, O. MT

.I1YTE 2,131,160, 1. 35, 12, 24, 0, 0, 0, S. 1. 2, 6, 16 .OPT NOL

0, 0, 2,254, 0, $, 13 BIYTE 63,150, S, 31, 12, 14, 0, 51 .BYTE 21.?'0617',196,'O YOU WANT TO

.BYTE 155,130, 5, 31, 12, 24, 0, 0, 0, 4. 0, 2, 6. is, 0 KEEPF PCOK•$7',I 1,1?,3

0, 0, 4, 0, 0, 4, 15,2S4
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S2 SYT& 32.133.' LOA 013 ivy

STA ?W#4.y TEA

.DYTZ 1$7.1511,00. .14S.13 INY ETA fsfb),Y

23 BYT& MUM* Imy TYA sw MAE-

.IjI.IS1.IS1.jS7,I33.' Y13 -.133.' 1 my CLC MOVING y

.&TT& 5,206.207.133,141.13 ivy ADC ASK? I VALUM

84 BYTE 5,133.' INY TAY

ADDR W.TSW DAY

as BYTE 3.133.1 STY WISTR IDA I#rD).Y

JAR LBTMLL TAX

.OPT LIST FLA IWY

.190 ETA art LDh f6rD).T

.OPT SOL FLA Day

.1,19 DZSCRrPICNS STA JrD ETA I$fo),y

Ducat ADDIk fro.otsc VIA INY

LDX ROLDI STA $VC T"

am Daseso FLA #?A (#M),T

LDY to SIA an TYA

904010 D" INC NOW S&C

UO vasolo LOA HOLDI su nR?

LDA I S") . Y a& #14 TAY

CLC ON cullo SAM Cipy Moto
ADC #1 jw Duado Dim SRTIQ

CLIC DSSIIQ Itts LOY 60

ADC $To Duc OTT& sac MOLD

SA $TO 3 1, 2 0 1, ' WTRMUC? I(M 1 2 11. '971"ORTSO an SO? 10

LOA DEC 1.209.10SITION, fATJO AT$

ADC 40 Syr& .&IND

STA SAC 3 3. 2 0 1. 1 X"ADUCI 100 213, -ISSUPPORM LID kILPSCOLUS
JAW, Dasoic "200.108ITION, I PROCLOM9 MXLFSC

083020 LOA 640 &ITS 32 212 :Llt&D ifOM APPROPRIATI WUMLA IN ITS

sac UPPORM I 11STURS CUJINC

sac ($rb).Y -.20I.-OBITIOW. RALPSC LOA In

LSR A BYTS 34.212,'IIMD CPA, 61

TAY 'NSUVITORTED no ULPOIC

LDX #0 im OLP040

D93030 LOA 032 BYTE 22.201,'RACTICS ',210,'&CMD ;TARGST ARMY W11-1)

ETA TLKP.X 11196.12AR '.201 AIJOIC DSFL ONS41G.M3020

INX .@TT1, 23,20WRACTICIL *,210,'SCMD LOY 41

Day 1119811102 11201.201 W920 LOA #12

IUM DEEM .§Yn 11,210.'ZCORD ITA V+39.Y

LOA tsro),y SYTI 17,110.*Attl) '.210.'ILCO" rTA

STA HOWI Its. I IRS, CLC

I pry BYTE 11,195.'QPMAT ADC #34

VtS040 LOA (Sfs).Y .&IM M 2040.Y

STA TLKPK LIV, 99"NSORT Day

I WX (MTKY An SORT but 90020

I Ify iROMDVRZ GLTXY LOA 424

DEC MOLD1 iD&TLRMIUU SULLIT STRIKE SIA V*16

1*9 092040 18,0009 LOA 0224

six UMSTR fcsys GZTXY ETA V#23

ADOR #A3,TLPW IA.PYTS THS SULLST STAIKZ M AMD Y SA V-29

72R LZTKL I VA1119S) IN XVAL AND YVAL. LOY #13

A?$ G&TXY LOA STS199 RLP030 LOA WWCI.Y

DLSOSO INC HOLDI ETA PART SIM V+2,Y

LOA HOLOI JAR SORT Day

DZS060 CRT SfD :START LOA STSUZ :FIWD TKZ DEL &1,FQ30

But OLS070 LEE A MEDIAN Of LDA #234

LDX 014 jLICH? SLUE TAX ?Mt ARTSUIr STA V#21

STX 646 LDA &1tT9VF. X a's

D&SO10 CPT art ;rINA.L ASL A 1.2 RL"40 CIO 42

&cc OLSDIO STA NVAL IS&T VIP FOR a" 116poso

ago DIES040 LOA #0 1 ADDITION OF Rts

LOX #0 SWCK acc GXYIO I OFFSET X INIWD INSTRVCTIOMS I$r*-2)

5TX 444 LOA #1 iSULUT MIGHT rLAoso LOA *39 j5O 1fZTLA
DRAM LOX #32 GXYIO ETA NVOLL. I STA 2044 TAXC&T IN

ZTX ft" WD XVAL,0frX LOA #60 at 4-5

STX TW43 LOA STSIZZ MOD WDIAN STA 2045

ORA 044 LJR A 00, THE, LOA M 1150 PETER

STA TgPY41 CLC Y LUX OF STA 2046 1 IN IT &

Cw As$ ADC STSISS I TH9 SRTSVT LOA #38 1300 WLTSA

sot Dtsooo TAX DTA 2047 to a I

LOA #'I LOA SATBUF11 LOY 03

STA JLMF ETA YVJLL IT MIDt" LOA 412

LOA f'D LOA 00 if&T VP TOM ALP040 ETA V+43,V

ETA 1LKr41 STA TVAL#1 jOFTS9T ADD T Day

VZSOO LOA U i DAOD YVALorry arl, WO60

STA Ttow - 2 LOY #3 Islam? 1,04?

LOY #0 oLP070 LOA 043 to AT 1-3

LOA (M).Y ;pPOCLVvX9 01001? ETA 2040,T

EPA jSC*?# WSRT 1LSMWTS 10 ISTIVY LOA 40

TAY §,POK9 PART, (A Or BLCNUS) BTA V+39,T

DZJ1OO LDA (Irs)ly 'C'sys Mff DAY

11A TLKP#3,Y 1A.gLMNTS 30 Slk?#Ur "a SCATZD sot "0010

DAY SORT ADDA SFDSPTB'Jr LDA 462

01we 913100 LOY PART STA V#23

FLA 090 SR?30 STA V*29

TAY VEY LOA #136

ow AT& DEQ ARTIO STA V-16

CLc STY HOLD LUA #0

ADC AT$ LDY #0 STA V#29

TPA ORTIO LDA 41") LOY #13

LPA Arc INY wolo LOA SIPLIOC21Y

ADC #0 cKr tirD).y SIA V-2,T

PKA MCC SINTIO IMP'? S"? DZY

LOA 6rD TAX ISKAP I VAL$ SAL W01O

PKA LUA 41fD),Y LDX #0 ;50 M

LOA Art DZY JAR G&TUND

fHA M (IFD),Y CLC
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Abe Vt2 imp 341si3o U18110, LOA tIVM*221. v
S13 V$3 iIDU?34 TO 81061. INITIALS APO 513 6192-1.Y

Lox 016 1150 PRU 13813 A LITTLE OLMO. SIT Day

385 0573340 COO9I-2. PUT 3COM 10IN Al AMD an! 3I180

CLC Irv tilt33113 IN SAUX 551038 LOY 4
SOC V64 *CALLING. IDA 00
813 V04 311070 IDA PAM6 WOA #1

LOX 040 s306 01 STA NOLDI 8Th SOLD
J336 657330 LOA #11 1.03 HOLD
CLC SIA 3331 Rialto60 RW 316
AbC V*6 J33 3415130 WAS 3112170
SA? V48 LOA 84) .116? POST WOA 45

LODA *254 $?A 2047 513 6132.1

STA V+21 WDA to 313170 WOA 7189.3A

aRTUN WOA WIND ITA V*10 SIA 6192#4.Y

A"S 956 STA V#28 1.03 7389s1.

1no C"020 LIA *126 SIA $19245.T

a?% tI" $?A V+22 WDA T1.042.1
LOA WIND 513 V*2b $?A 619246.1

AMD 87 WOA 01 733

CLC SIA V#49 CLC
AbC 005 LOX 60 AbC #5

TAX 813060 TAR TAX

IDA MIND AlL A TVA
AlID 032 TAY CLC
gNt 0o3010 1.03 M550..? ADC I12

LOA3 WTA&L&.X SIA V#14 T3?

LetA 3 WA QUNtL*I,Y Inc MOLD

Lan A STA V.1S WOA SOLD
WAR A WOA 0126 caw I11
Lan A hTA V+21 acC M1*160

30w9 "03020 LOT #1 ADD S A3. 152

503010 IDA NTAMLI.X Jan asIAI? JAR 1.1730

AND0SI 434 y *is 05113 ADDS 5313

6841 013030 ace 315080 LOA *IOARD2IBOAADI
&OR 0251 318090 811 MOLDZ 513 LZOSTA

013030 578 TSA Jan LSTnd.

16.17,22.16.0.10 5.14,0.6.6.6 sIc 41 SIA 30OLD

.1013ASL A 251010 Abop, "S. GASDI
8PLCC2 .617t TAY WDA 060AM03-IOAAD2

72.7017.13.1.3146,655614.1LO
7  

A aUNSFL.Y STA 1.834TR
0.114 Th V-14 JAR Land.

am3010 -urn1 WA OUOISPI.,Y DIC HOLD

134..09' .144,147.13S, 'I3'.I 33,I37,'070G',2 STA V.15 NSo N13010
12, 'ASCII RANGES' LDY 01 ADDS W3.60AAD3

by"l is& 348K? WOA *IOAAM4-OAkD3
13 3, 13 7. '072 15 101. '14'.13 7. -14 191'.2 01, 20 385 MIIUXF 813 LIMITS

7. 934' 38 "ANo 35 LETNL
-11 BYTE ism, 8140 LOA 43

84'k k2V AMA! I1620 ADDS &AS.50OAAD4

.B071 LOX 301.02 LA *10501AD-2IOAD4
137,'1301625' .207.,'3', 137. '35143'.207.207.' ClX 3401.0 STA LNSmS_.

911,144 nSo 341100 385L LIThI.

MLS020 - DIX DIC HOLD

.1,13 HIOIISCOA± 681100 S1X 5)3(5 ADDAS 863, BOARDS

,t3OCWUUE HISCOP. DIX WDA "IO Z-BOSADS

,.ALL Or 134188 ROU11rt1 ARE CALLED TKA 313 LIMITS
*io Hiscop IN8C 33418 3400-6191 MSL A 335 1.17301

*mACHIMI LAMCOAGS ASIA. ASL A 385t 08381.
OISCCAk LOX Coot1 ML A WOA #0

owl 3418310 73Y 813 V.2)
355t 01134 .C0011-o LOA 60 $?A V+29

A78 MISlI0 DWA 134115.1 SIA V+36
,6013111 7O a1T LAST 033858s 515 TAMP1,? VTA 1t*

RANMKING. SCORI SHOULD It 10 1in CIA HOLDl
r* VA" 3 COOU11 RAWN BILL 91 IN" 1.03 01

* MiTVAMZIN 134734 VARIALSLI RANK. COO A 03 STA V#39

P19010 DAX *ec 318110 5?3 V#26

Dim1 X35060 LOX 00 WOA 042 ,C58S

LIDA 41 38120 WOA 97.X ETA 2040

873 33A2 313 7119,Y 131030 LOX 43

LOY1 43 134x WA 13267 11 SMAD1340
31a0i0 I.OX #0 soy AIL A

31803 LDA TIM9,Y CPX 01 513 XVAl,
CXt 17.0 ace "412120 MCC 131040

aCC 348000 1.0A #0 3881
sor 3182040 173 V-21 131040 STX XVAL41

1340 383 312140 WOA 13261 IV 31301340
131 WOY 05 873 YVAL

CIA 85 .381 3834311 WA OVAL

0cc 3412030 A1U CLA

Cse 341*010 ,301J11N1 WHICH PAINTS 781 INITIALS AIC 0072

818040 WOA MANK raw VIl3. SIT C1201-3 ANDO PVT 313 XVAL
MSL A *PAXIIN13 134 R3MW 581081 CALLING. LOA XVAL41
MSL A* IF 73418 301371K! I CA1L=. AT ADC OVPX41
381. A HIS1140. ONLY 1341 INITIALS 3US 813 NVAI,41
CLC *PAINTED (1341 ICSIIK 15 N07 WOA NYAL
AgC 43 *CLIJ.SLO AND 'NIGH SCORZ' 1t NOT SIC
131 * IPPIKIID). sac f10

life 53.3 3418130 ADDS, PA3.Pt1343651 8 3 VAl.
COy to] LOA Ot168412'013S1 WOA 3CVAL41
ace M11020 $73 LIMITS sac ,0

18010 skis 3206 L2134L 313 XVAL-1

318060 DIX 3415140 1.01 OS0ARD3-013342 LDA IVAJ.
BZO X;93070 STY 1.23487 CLC



ADC OFTy Dix ETA 33105.0

$?A YVAL, Dim! I1130 isc NOLDI

LOA 00 1112300 ')S ADDraF CPT 42

Abc orryti UY oil s05 I31340

ETA rVA1.*1 im110 LOA 11101.0 V322 Wmno A 16321

LOA YVAL. STA I3133,1 an 02131

sac 03 SPL 101210 LOA #IS4
STA YVAL LOA IST WA32 **11
LOA YVAL'1 CLC sa1c1 SI
sac 40 ADC #4320 Dim 1013
ETA YVAL*l ETA JVE 33! 13)2
LO1X VAL WOA I10 anIX 32
LWA XCVAL*I ANC #b)324 331 13130

Can SPI6 WA SIC 131340 WOA $4311

Eel 13w010 CLC an 19134
LOX 432 AMC #3230 LOA 13)0

1311019 ITT OVAL E1TA 30 wA 402
Jolt Moto WOA EN'! ETA V.91

26160 CPX 413 ADC 43)320 ETAS E
see 131070 ETA El! OW TE FOD
LODX 357 LOT 411 ADOR!IA~ O

N31070 SOT VAL. 1320 A (10, L A
131080 LOA WVAL, ETA (56". ML21 A

WOA IVAL*1 Day MSL A
an! 131090 BYL I13220 M

LO 44IA 56)21 AML A

IC 1131100 CM # 247CI
IUIago IM 4430 12120 ADC #<16440

339 131110 WOA DOW) TA ON

13110l CiI17N20 3240 LOS 43111440

aCC 131110 J .I IN1320 SAC 40P
Lox 4172 131230 301 "No ETAS N

131110 ETO YVAL 1231240 LDA HOLDI R 303tFK
LDA OVAL AID 4127 ESAT 13
ET V ETA IIOLOI PEA
LOA XCVAL*1 LOX Y 135
AND #1 CIX #3 LOA 4251

ETAc V.6 CC 11230 TAX

LOA YVAL DieC VAL 331 I

%?A V-) WOA XVAL SIC 41

WOA 31 COl M$) EM! 3801
EA V-21 *31 1N1200 Din 301
LOA NVAL. WA PIOLOOEM 31

see 033 3341 1*1320 I3g "so010

ETA XVAL 131250 333 ADDEFE FLA

WA VLO1 Y 415 TAX

sac 00 WOA 40 ILA
ETA XVAL*1 1301260 ETA (M)T5. E

LOX 00 ZLX HSBVM04 TXA

101120 LOA XVAL') SEC1320 0.
33! 331130 LOA $TE sac #
WOA XVAL CLC EEC A1
a.O 341 ADC 4(020 AIL A
3CC 131140 ETA EVEML

101130 WOA rVAi. Ac W2C ML A
SAC TO )2 iAY
sac 441 ETA ETC TAyX 7
MT )MAL Loy 321 Cgo 372o
LDA NVAL') LOA 4003 800

sac #0 I12120 MT (3133.y LOX to

ETA XrVAL' I1 11801 WTA 03441.0
133 EPL M13270 IT my 11.,
"31 13I1221 LOA #25S 130

131140 Six NVAL LOY 41WI
Lox 30 ETA (51530T bus 383010

LDA YVA-L 010 313020 LOX 33

SEC ETA I$fb130 FLA

sac 044 020 TAY

101110 a.p 033 ETA (3153,0 LDA #32
SOC 13230010S10)0 ETA TOO, l

SaC ETA (5133,0 3

SIC 03) LOn 37 DIX
1I EX TA 43132. EN! 3103

101160 STE YVAL ETA (SF32. TA

ADDS 51D0.354 01y IsT

1.03 TVAL ETA (sF33.y OVEXlL .SYTZ

ago 131100 OUT 9 7. 79, 240,7 f. * .103, 2 49, to03,.57. 12 7. 2 431 12 7

131170 A 070 TA IETII.Y by?& .212,11.111.4,7

CLC C 0.11341.0!
AbC 440 3M? 2N312014,01.471.'0.1).''.332
ETA $TV 031380 C"? 41 .sYT1 137. 'OOO2L&ZL 9AIG SCORES032'

LDS Eit 33t I13290 FINNS2 .3005 123. 14.137, *0306',30.,

SO 0LOLA 332 '.137.1 2200' ,30,' 2
EAD ir0 334 231310 O3TT& 137.,'0300',*30.' 3
DIX IT 1131290 WY% 47 '.)7 '20'.1.

an! 133270 LOA 40 .1T ).032 3,
133130 LOX YVAL. 113330 CLC'.3.21'.0'

3Wo 131200 ADC YVAL. sETz 137,10 31)' .30,' 7

1331310 LOA $T0 D53 1.137.132151, 30,' 4

CLIC an5 131300 .3yyg 137. '0319'.,30,' 9

ADC #41230 CLC '17 21'.0 1 .3. 0

ETA $T0AC OAoEAD 30

LOA SPA 010S14,0'17,3.1'.),1
AbC 0.1210 ADC 3113
ETA sri 131310 LDY 3VLDI
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BYTE STY010 STA I IS. y lux
Day LDA DATA.1
amt ITUOIG STA STOP

-by?& Loy 470 WT 101
STYC20 IZA 101CA?-16304,y SPL STY070

STA lmllkvr.y STA 4S
.BYTE Day STU010 199

DQW2 -ayn DPL STU020 LOA DATAX
BIN LOA 60 M STOP # I

.2YTz 221.1 1.221.140 STA 13210 MT 101
SOMD3 Bin STA 53261 BL WTV010

STA :DrFF STA 46
177.192.192.102 LOA 42 ITVOIO IvX

-vYTt &?A $1265 LOA DATAX
ADOR IF0145IS2 M $A3

31171,191.102,192 ADOR STOPJIM in
.SYTR ADOR W,$6000 LOA DATA,%

JSA MMIT-19384 STA GA4
600" imp V911LOC I Wx

gZaLoDC LOA 4234 IVISASLB RUN JOB MWIAT
219.192.192.192 M 104 1 AM KIT W? 101

orm LOA fill JOISA014 COR SVC PRIVAk
SIR 657 1 SHI1rT IMYS ITS

2.219.192.192.112 IDA 0-916314 jMASIC START MY91T LOY to
-ITT9 STA SO 1 J03 80.1 L ITUO06 LOA JSA3I.Y

LOA #346384 SIR 46rD).Y
0 ITA 44 jSASIC DOT H Disc 4A3
WAR S SY" STA $42 103 SDTTCK H DINC SrD

LOA #4163as LOA SrD
95.29.29.29 STA 43 iWJIC DOT I, CM STOP

.BYTE ADDR $5.40060 iMASIC TOP by& STV090
LOX 40 LOA Irt

.137,'0406' isa PAIPAA CM? STOP-1
.ITTZ JSR OrgNsc an STV.90

200.29.29,29.201.29.2t.29.202.29,29,29.203 im STU060 ITS
.2912912t PRG29L LDA PAGN`UM LRTER3 JSA LZTSBI

.BYTE CpW 42 iCALIBRATIOid JSR 51344
29,29,29,206,137,'0419' BWt STY030 JSR LZT1112

.BY?& LOX *CALID-DATA ITS
JSA PREPAR LtTKL LDY IMSTA

.20,29,29 JK? STUOSO STUIOD LOA IPJ).Y
.by% STUO30 CH? 42 iSIGHT PIC ITA LgTBUTY

211,29,2$,29.212.29,29.29.213.137.'0414' SIM STUO40 DRY
.IY1E LOX #SITPIC-DATA CPY #265

OSR FAIPAR Buz STU100
29.:9.29 JKP STU030 ADOR SA3,LZTBVF

.BYTE 217,29,21.29,219,29.29,29.32 STU04C LDX MROSC-DATA JSR LETS61

.BYTE I5II37.'0220'.It?,'NTtR ism PRIPAR JSR 57347
YOUR'.140.' IMITIAW' JMP STUO60 ism LZTS32

.5YTt SUCH LOA #21 iTtz? SCAM ATS
$?A :3272 LETS61 JSPk DSAJLI

SCAAD9 LOA 21 stl
-9NQ STA $3265 LDA I
.OPT L:SI LOA 1141 CLA SCAttN AND M3
.ZKD JJR SrrD2 STA I
--40IS2 STUO40 LVA 032 IPA" AT$
.OPT 190L s1h Sorry LIT582 LDA I
.LID KACROS-VKAS I-DA #0 iCLZAA 1MY- ORA #7
.t9D STA 161 1 low IU77 STA I
.OPT MOL JSX SAIII JSR IMADL9

ENABLE -3400 JAP jA7Az IRVM ITS
DIABLE -3403 QPZNSC JSR OSAOLL DATA SYTz 2 JDA04.3400
SCENE -342. LOA #0 . IPORD 3400,7916,$276s
CTILAZG -1000 STA PRGWUM Syr& 2 IM.SPAITIS
$CACTI -1001 ZIA 118 WORD 2176,3006,34219
SCACT2 -1002 SA V+16 BYTE 4 19PA.&AS (1)
GUNDL -2003 S7A V421 WORD 16314,24519,32765

.NORD 9STAA7-I6344.SFEBC STA V-23 SYT9 S :SRN.SAJ 42)

.§YT9 295,M,205,56,40 STA V-20 . 00" 24S76,32744,32766
tRGHUPI BYTE 0 SIA V-29 BYTt Its i SAN. &AD (3)
1 $?A V*39 NORD 32761,37971,32760
jFAOC2DURE SELSUB LDA 034 CAI 19 .&TTt 194 ;CALIARATION

SELECTS MMOUTIME ON CM0BK1 STA 2040 .*ORD 1634%,1755S,3276v
BY POKING ADZAESS F9014 9A.%:,' ADDP IFD.35350 SITFIC STT1 5 jSA.3400

SLIJUS LOA # I LOA #0 MORO 3400.4011,40345
STA Sorry STP. Ora iCHIP OILWK Srn 7 "ILA.SFAITIS
ism 32760 JSR SCENE NORD 3176,2116,40220
LOA 032 SRI .ATTIL 201 ISIGNTALUION
STA Sorry ADOR 0314.57AWT -@M 16384,23413,32761
ITS Abop syvrxi6 SLMQSC bTn 7 ilLkO.3400
imp SIN IM UDA 040 NORO 3400,4416,39171
j"r FROM IrRGS91, STA fCRCT I By?& I I saw - !-a I IRS
imp LITERS LOA #I VORD 217G.2239,40211
JW LITKL STA CRRtO SYT& 203 191" - Me
no COMIC LDA #9 WU 163#4,15701,32-141

RSTAAT SIX $0016 STA SAI LID I WTAO
JAR SFDAJ ilOINIT STA SA2 I NTAO rOR RAN CARTRID99
ism Srv5o I RAMIAS CLI START LOA W
ism STDIS jRASTOR MIS APD #3
JSR 8"55 )CINT FRSPAP LOA DATAX am& INLO30
CLI STA 101 AM W.1226
ift U453 WPVWCTCFkg AND 063 LDI #12
ism Wer 1191T SA $of" IM1,010 LOY #3
ADOR SFD,57344 IVY IIIL020 LDA (SA3),Y
ADOR STOP'LLTBUF L-DA OATAX CLC
ADDP M.3, 3951 S STA M ADC #16
JSP MOVEIT-14364 INX STA ISA3iY
LOY #204 LOA DA7AX DRY
LOA 60 STA SFE DPL 19'.020
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LDAi SKI VtA 018MIG ADDS 4A3. 1334

C1.C LOT *39 LI to

ADC 440 L.OA 033 231.180 LOY 44

ETA VL) 141.110 ETA IS64, 1.0A 4177

LOA 4A4 Day 131.00 EtA EMI).T

ADC 80 SF1. 131110 Day

MT SA4 131.120 WA CTRASC SP1. 191400

031 ANDO 4: WA 4A3

833 131.010 ago 131.140 CLC

131.030 LOA SAl LOY 4214 ,31.IM1 Abe 440

AMD #Z 131.010 LOA "To-1.1 T TA SA3

530 131.040 EtA 15319.Y LOA gA4

WVA 413 jihN SANG Day ADC 40

ETA 14294 533 101.130 SkTA WA

LDA 410 LOA3 4160 0u1

&?A 14217 ITA SCACTI WM 151,190

WDA 430 WDA CT8330 INU2X OWA 01833

SEk 54273 80m 445 8J0 *44

WOA 4128 MT CTRR30 880 131.2

ETA $4*74 111.140 WOA 018MG D&C OCTICI 4031.31 t3

WOA 4129 AND #I 533 192314

ETA 14274 M3W 131.140 D& Sc~eds

LOA 411 LOT 40 SMICK 1331T "I3 131.30

ETA V In, 573113 0 .38R SP84210 WA 013330

LOA 4200 131.10 WOA ISC3(.Y VON 951

STA V.1 .1, SPAILS 4 STA (4703.1 ETA 01333

WOA 41 lon 3008 475.7314

ETA V416 lA:OJT X CPT 4240 LOY1 940

STA V*21 MR2827 ClANG but 131.110 ITY Ecac'?1

LOA 40 LOA SC3 Day

a TA &MI C.C WOA W177

LOA. CITMAO ADC 444 N16.20 ETA 1994,Y

OKA 48 STA SC3 Day

$?A CTAAOG LOA $C4 BPI, 131L220

3003R $3A.1334 A1)c 41 imp 131.250

LOX OF STA SC4 131.230 WOA SCACT2

161.040 LOY 44 LOA 370 AND 91

LOA 433 C1.C 530 231L240

131.010 ETA (4034.1 ADC 464 WDA VTAAG

oty STA 370 303 444

SF1. 231.50 WOA 470 ET 018330

LOA WA ADC 41 JIG 131270

CLC ETA SFt 231.240 WDA 9460

ADC 440 DZC GUM01 ETA SCAMT

ETA IA)3 3mt 131.10 K25121 LOY #247

L.OA A4 WDA 410 WOA 40

ADC 40 STA 042331 231L240 ETA 10812.1

STA #A4 LOA CYXAIC Day

VIA 304 024 5W9 1ML61.4

SAE 131L040 STA CTRAEG 131.270 33? 5303

WOA #11390 1961,160 LODA CIJAZO SF81.10 Inc V ,KI $FRITZ 0

ETA sr0 AND 418 INC V

WOA 4013966 0EQ 161.170 INC V

ETA 6C0 JSA SF81710 STA

LOA 4A,1546 DEC 042601 :40)3 MEAY r"14 .BYTE

ETA 5ri 83t 131.172 2.44.2.45.8...,01212

ETA SC4 LDA CYAA3G 24,,,,

WOA 41 LOA 446 .B11B

ETA 00301. ETA CT8812 102.96,96,96,.0,00.0.0,0,0.0.0.124,102,102

131L060 LOA CTRANG LOA 41 .124, 102, 102, 124

ANDO 41 ITA 042301 .9113

800 261L120 LOA 4<13S52 0.0.0.60.6,62.202.42.0,0,0,62,96,60,6,124,

LDA SA2 SCROLL1 ETA 070 0.0,24.0,56,24

AND 67 1.0A M(3960 .BYTE

841 141.120 ETA C30 2.4O.O.2.00.40,9614.34,540.0.0.0.C.0,0.0,0

1.01 40 LOA 9)13840 .0,124,102,102

131.070 LDA 11440.1 ETA M7 .BYTE

ETA 15812.Y ETA IC4 124.120.101,102.0.0.24,0,56,24,24,60.0,0,1

illy 131170 LOA 078330 4.24,62.24.24.24

W)6 131070 ~dO 432 D81TZ

231.030 WA 16136.1 M3 231L2100.,.4.442.0000..0.12..
ETA 14124.1 LO, 4240 ilE2R RIGHT 40.0.0.0.0.0.0

IVY is34 srAtPD Byll

Cry #S4 131.13 LDA 4370).' 01,0.0.8.118.127, 107,9,33 9 4. P0.0.0.16,.6.

333 031.040 ETA 4l303.1 2,102,62.0.0.0

WOT 47 Day B311I

5G 131.100 WOA SC) .8113

ETA 16164.1 cC g 1 4 OOOlL. 2 . 2 .r,8,,..04

DZY ADC #444,1.400,

SF. 131.090 ETA WC BYTE3

LOA Bra LOA SC4 "2.1L121l120O04 ,64,0,6,124,0

01.0C ArC 311..48.2.0
Aoc to ETA Sc. BSIT

ETA 4r8 LoA 670 102,102.0.0,24.0.14.24.24.40.0.0.0.124.102

LOA ETC CLC .1214. 68

ADC #0 ADC 444 AMT

ETA ETC ETA s70 0.0,0,0,0.0.0,0,124,24,24.24,24,24,24,0.0,

J19 131L120 LOA 570 0.124,102.94.94

191.103 LOA3 40 ADC 41 by?&3

ETA 16164.1Y EA 473 E4.0,0,0.40.4.42.102.42.0.0.24.0,04,24,24,

031 DEC QUAD?, 60.0.0.0.124.102

SF1. 28.100 533 161L210 .BY1l

DEC ICICTI LOA CT3P.Z6 102,102,102,0.0,24,0,54,24.24.60,C,0.0,124

830 231L120 AND 4223 .102,101.102.102

LOA 43 9TA CTRAO .BYTE

ET £CRCT2 1.03 40 0,0,0,62,102.102,62,6,124,254,254,214,254,
308 cISAIc STA V-21 IEP8ITZ C73A0 2S4.2S4.214.214

G-22



PITS BYTE ONE 12 STY 210
0.0ZI.21.010.000.02E.21.01w.C ?1-1 AIL A

2.0,0.0.102 It ."No4 AJIL A
.BYTE Jxp t~rano ASL A

60,104010,O,.00..00.00..1M.02 .7 " oTML, ETA MOI.DA
102,124.04 LSTSJ LOA 11 #?A 209

-STSt ETA Sic MULS LA 16OLDA
S49.OO010.021210,2...4.42LOA 72 L

4.24.24.6C $?A Ira A.DC 209
.ITTE LOT $0 $?A t0t

0.0,44,4.4.4.0,.20..10..20LO A ($704.y ,LE.NGTm Or IZA 210
24.124.24,24 BNS LLEIlO , STRING ADC #0

.9172 RSE ETA It0
Z4140.,.14,02E.5.0.0C240.4 LZTI 501 tA IZNSTR Day

4.24.60,0.0 lay 5941 IBiS
.BYTE LDA 40704.Y iADORlS5 I* LETISO 314 1AT690

0.210.021.E140..2.0.12424 TA $43 1 STRING ONO LS3610 a.P *iso ,13-OPCIEETfl
124.0.0.60. lET I In S9l mOD SQ LB-170

YTTE LOA i$roI.T I sAt 314 L5T310
10.14,4.~.0..O14.0094E4940.. ET.% $A4 -- W170 283 SITU

.0.0.0.0.0 111941 LOY $0 &CC L10154
-BYTE ESTY FGs JCLE.AA riAms aV4 150700

0..2.14.4.4.4.4.0..04010. 02L1OIA $3272 JINNCHSSBIT 1ET1EO LOA I iVIC CHIF
2.40.0.0.9 AXD $2 ORA~ #4 ISACL: LN root

SITS9 ago -?Ito El? I ETA I iA ESCCOWD
0.0,0,0.0.0.0.96.14.124,102,102.124,0,0.0. LOA it5? 2 LOA SOLDA
41.102.126 ETA .. 'AND 41

.51 by"00 LT IDLA iEUITCM IN SL0 L&TISO
96. 60, 0.0,0. 462,10 2. 1 2.92. 6. 114,0. 34. 0. S. AlrD .2, CIIAACTR LOA S3261 ISLAMS Ac"N
24.24.60.0 ETA I 74HO AND $235

SITZ 111030 LOA d0 ETA S3241 ,ECSELNM
0,01124.102.102.102.102,0100.0,0,0,010,01. STA MOLDA :w4 LE&T200
0, 102.40,001 LDA 214 *1 5! VUIOUA LETI50 LOA S3265 ,USLAIMI

BDYTE B13 $71 iL1n2520 ORA $16 ISCUIEM
41.1C2.0.0,0,1C2.6e.20S,40.102.0.0.0.1.02,4 AS L A -LIWg-2 STA 5326S
0.254h.GC.102,0'c.0 ASL A *L1N1-4 1. 00 IDA 4OLOA.

.END A3L A gLMSAND $2
FIN .. ASL A 1LINT-16 SEQ U7I210
INIDAT BYTE 202,2D1,194. 121. 17.0. l..0 6CC 7.51040 LDA 03265 ;SET

;3M1 Is's INC MOLDA AND $221 ; TEXT
.EYTT 21S, 200.199. 135.153.0.0.0 LEIO40 ASL MOI.DA STA 6326S "DODE

;Nmc 76.S 11S A :LINV*32 LWA 02272
.BYTE %:! LITOSO P.242 $247

2C019.IO.3010210.12.0ZINC HOLDVA ETA 11272
.MAC 74.2 L.91050 AlL MOLDA J"4 111220
BYTE AS 2 A :L1NV44 LLT210 LDA S32241 ;SE

293.210.2C1.171$.110204.204,205 ICC LIT060 OA.A $32 :517 HAP
;AA: 73,.4 IN. $75 ETA 03241 OCCE
.BYTE LETQGQ STA 970 IL1NZ-320 LDA 03272

20419.21A1.4011.13,1LIDA MOLDA ORA $0
IdC 14.3 CLC ETA 01272

.#171 P&.2 ITE 137220 LDA MOLDA
215.200.1100.135.146,1$3.1$3,154 3TA InE AND $0

:VM'G 72.3 LOA 211 COLUMN4 ago 151230
BSYTE P.31 A iCOLVK4Z LDA 13122 *351 UPPLA

202.2105,14. 13514144102, 102, 102 ASL. A I COLLW -14 AND $203 sCASI
.3MB 72.2 SL. A i COLU)01 ET AA 03272
.BYTE OCC LCT010 IDA FLACI,

20.I3.9.10.$011. 314 INC seE ANID $201
MRAC 70.3 CLC ETA FLAGS
.BYTE WIT 07 0 AL : ITO L1?230 WDA HOLDA

2C.11.1.10.2B12,1210 TA 570 IL000.-C1 AND #I
;LCZ 48.2 IDA EVE %Eo 131240
.51519.1.3l11.1.L 01 ADC $22 .1#12 ý.DA S3272 I S1' LOOER

.AAIl 40.1 ETA EFE ORA #2 ;CASE
-0OPT LIST LEIOSO LDA (W ).31 ETA 13272
.END STT MOLDT LOA FLAGS

.- S7344 CAP $142 ISET I OEA $4

.OPT 937. SHE L37090 57A FLAGS
".71 TOGGL.E BslE (IX. 214 LrA rFLAOS L5T24O WOA 1 ,V2C CHIP
:72 sp? FIlDfsm l4,7 NEXT 4 STIes) ANWD $201 AND 4201 jOUT AGAIN
7r3 EPtIIAI. IN..ISUCTIONE ETA rFL.GS E TA I

SIT a EE?BDLMJI ECRtelO ;M? LIM'l WA MOLbDA ,CLEAA PART
SIT 0 CLA;UWb6AMR ECEEN1 LELTOtO CMP $44 :SET 2 AND $16 Or SCREEN?4
at SIT 1 ET:UTgR TEXT mootE ONE ISTICI ago L172*0
SIt? I CLAANTLA GRPHJIC$ moot LDA FLAGS Talk 3Y172
llSI 2 ESITit? "PSI9 CAS9 Moot ORA #4 seE LZT300
SIT 2 CLpk;O dM905S ETA FLAGS LOX HOLVA )START LINE
S3? 3 011,62T L009A CA8S M009 .7"4 1.1490 EBi 50732 WAE LIto,
SIT 3 CLA HO CHANGE 151100 CM? $111 ,10-Im6%AAG ISE LEST30

IF$ SCREEN OCO ias NEXT 2 syltJ4 NSK L91T1)S Olt ?ILA
,r6 SORDERA COLo0 410 Ltx7 2 Witt)E L'A rLAAlS :I VA2. TAT
iI7 C44APACTR CO*LOR 451.17 I 5175l CORk $1 LOA (41092
IFt RITIAN ETA rIO E.o TA $70
CODEl -142'16 3M? LZT610 LDA $85152
CODE2 *16317 L51110 CHI? $137 ;F2-CVESOR ETA In1

FLA4S -14379 .455 SYTY2 SED LZY260
I4CLDA .14390 t:e 151130 Cry $20
MOLDY -14102 1.11120 J3M? U1500 BCE LIY200
1,4171A -14363 L51130 CM? $00 151200 LOA M7

.KAC ADDA USC LET140 CLC
LOA 0072 ETA '1) ADC #(320
ITA 7! L17140 309 -2 ETA 6: In
LOA sil LC DA IF[
STA 71.1 COO? ADC $M3o

.0493 C I A I75
.PAC rINY ST.. OCT
041k 1 71 L OES LtT2%o



2.31240 WY to 511. 200 39 1.91190

LOA to0 OVA II1 2.21430 AND 4127 141314230

LST1270 SIP. I (872.1 VI S 2 14 a".1 464

2111 :XP 1.31650 2.21190 511 WI

an1 2.31270 !.314)0 Cmp 426 MONTM ARAgE LOP. to

INC WE3 IME 2.3440 911. $PC

U2.120 811. (0702.Y 305 ?LINE LOX 43 '.8

2110 334 LLT690 2.21400 1.82 STS

CPY 1144 LIV2140 CRP 417 I00t. ARROW R0OL ore

ace LI.2120 DM2 LZT430 DOE

WDA IFD 315 L2T7170 3)41 1.3T00

CLC SK1P 3)4? 2.21400 LOA1 590

Arc 444 2.31410 CAP? #4S4 or AARN C2.C

ITA 4F0 &M2 2.31460 ADC ##D0

WOA 472 LOA FLAGS 511. eve
ADC *0 AMD #1 WDA TLAOS ,inICN 817

511A 873 811. Ir AXD 44

11311 WE il LA 314 w2 2.31420 .511 I

CeP 421 310 AIFI LOA OTC s89T 3

b08 1.21210 DoC 314 C LC

C~pK NOOWA 2.01 209 ADC 44
ace 2.S1240 sac SIP. 01C

am0 1.27240 SIC *40 2.314)0 WA s0t

1.31290 :W )1?14 20291 511 30502
2.31300 J"1 2.31700 LOA 210 AMC 211

i11 2.14160 sac *0 OVA SC3

2.3310 011? 418 aRAVASZ STA 210 2.0 1. 10
ONE 2.31320 ION1 DEC sI? AC 40

LOA FLWs ISO Dia1 ISA act

ORA. 42 31" I.21490 2.05 to

811. FLAGS0 23T460 01? 4117 :LEFT AARON WOA 644

3041 2.1140 3*K2 2.3146C 1.5 A

2.31320 00M 4146 ,RLvtP.S WA FLAGS AIL2 A
3113 2T313C0 tort AND *I 1.52 A

WOA FLAGs SIP. SF7 1.12 A
1.340 4213 SXG2 LOA 211 511. COLOR

511. FLAGs 5111 2.3470 2.31420 2.01 to

3)1? 214690 WDA 214 WOA (5754.1 ,C)4ARS

2.T3130 0)1? 4124 l14-ADApgS 3g0 Skit 811. OOLDA

spot 2.21340 DEC 214 WOA FLAGS
350 31113 LOP. 440 M2 LJ*140

&CC 2.21310 SIP. 211 AND 01

2.21340 311? L.2700 WDA 209 350 2.21430

I.Mso1 StC SEC 35M DOUBLE3

sac #1 sac 440 2.3T630 LOP. FLAGS

Cpq to 111. 209 MID 42

505 2.31340 ILA1 210 M3 2.3T640

AIL2 A sac 40 1.01 UCOWA

P.52. A STA 21C 500 4211

AIL A 2.21470 DEC 211 511. 1402.0

CLC 020 697 LOA. H402.01.

ADC 4(AARO*4S Sao S262 Rim 4211

511. Or" imp? 2.290 511. *401.01.

LDA 4)0.50011 2.21460 CM? f 413 2.3144 LOP. NO02DA

ADC t0 512 2.21100 81. fIIIDLY IB11 WP

S7p. 512. 2.2490 LOA 440 LOA ($CJ4.1 ,CO2.00

3)0? L.2T610 STA 211 AND #IS

L2T3SZ CPL- 4135 ;FO-COLOM 345 ?LM.23 ORA COLOR

IKE 2.21250 im? 2.21190 511 (IC3)).

JSM 31102 2.11100 CHI 4134 ý77-CHAA COL LOP. FLAGS6

BCC 2.20310 M)4 U.210 AND 41

3M? LtIli00 3PM 3172? 310 2.1440

2.3370 LOP. 4240 aCC 2.21310 2.01 214

SIP. 00011 "51 221706 CM? 424

353 AI.OSCR 2.3110 LOA1 *IS 320 2.31440

3M? Lt21)30 MID 00012 INY

031340 CIO 40139 I74-D0501 LOP. 11ODA 2.OA ROWOA

3)43 2.3400 lCOLORl MSL A 511. 40702.1

Joe 3MIM2 AIL2 A WDA (0032.1 COLOR0

acC 2.21290 AS)2. A ADM 41S

311 2.31700 ASL A OR.A C010ft

2.31390 TAX 811. MOLDA 511. 44032.1

WDA I .5112101 IN4 353 P.0385 LOY1 440

O9.1 44 VIC CHIP? 3)? 1.31490 511. (0022.1

511. I A SECOND 1.91520 034? 4140 tr$-321135 lily

8Th 13220 1300la10 ego 1.91490 DIP. 44032.1

LOA 1 *5011CH OUT1 01? 419 ,WI 40 oy o

AND 4201 VIC12 CHIP but2 1.3130 WDA 302.3241

flA I AGAIN 319 221420 SIP. 0" 1 Y

39 2.3494 2.2630 2.03 t0 ivy

L81400 01? 1414 *02.31. SCAN L.31140 2.01 SSCIA4,, SU. fsI~ly

3029 2.3430 330 2.31140 Give SF3

LOA 4(0192 011 (5132.y 01)40 s7

811. 40 320 1.97110 time Irv

WOA 4)4192 INK Dix

jai to 3)4? 2.31140 IMC 211

2.31410 WDA 40 2.31110 001 020 sr2

811. 40704,1 Wl SPC02M. WOA sF0

DISC 470 81k 141 520
WOA fro 311,) 2.1490 530 #44

CM? 4(24192 2.3140 LOA (41.32.1 SlA 470

JOE 2. 102 011? 194 LOA MSr

LOA Mn bCM 2.217 Sac 40

001? W61192 1.1D 1015 1(C94 ISA art

SKI 2.2T410 imp? 2.31100 3M? 2.2144

0.11420 2.OA 401024 2.2S170 CM? 0141 W.2110 CPX 44

SID 210 sCM Lgisoo K 3113 217 0

WOA 40 AMD0 #223 96 a 161 WOA BIDT
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CLC AlL A
ALDC #51 8!?. HOLD?.
8??. SIf LOY 44
WOA SF1 311.10 CLC
LOC #1 ADC NOLDA
I??. irt DII
iN" LZT620 SKI RTIAO

LZ1460 LIND vrD ;R11 MAP STA HOLD?.
DINC 573 ,CNAIL 31?. UPDATR
DIX SCS 31TL20
ago 1.1140 sic

LLT670 MN LET620 SICe *
Wilt3 25. '11,109 CLC
UT6S3 LOY MOLDY ADC WOLD?.

I ly $?A. MOLD?.
DIC 1.863?? CLIC
010 1.17700 31L20 ITS

iN? L870)0 UPDATE LOY MOLDY
1.17700 ITS IN1

niLV INC III Oie 1.108TA
WOA III SR1 13110
m@ *40 ate
ace 1?7720 IT5
LOA to VIfi LOA (SAlLY
SI?. III STY MOLDY

117710 LOA rLAGs CLC
1112 41 AT&

5??. $PY .0 OP UOL

1.17720 LOA 214 spCmA ,.3118
04? 424 144.0,S,1.26.2 S,193156,4.)3,5.1.4
350 1.17730 s31n
INC 214 1157*.1z5.6. 14). .15, $10,111,11.151,12
LOA? 209 * YTZ 1$3,13.134,14.155.15..0,
CLIC ARAOA 'I .3Y
ADC 440 0,24,60 126,24,24,24,240.024,120,36,104,96
ST?. 209 .192,19i
LOA? 210 YTE
ADC #0 5 ,1 255,6I..4.0,.0192,192,16,104.05.12
II?. 210 0,24
DEC srr .317
leG 1.T7120 0,24,24824.,24.126,60,24,0.3.3.6,22,31,30.2

1.1T730 ITS 4
MIJSCA LDY 0<1024 s5171

STY *ID03.tS21215,3...4)02.253
LDY #>1024 3
STY srz OPT LIST

ADJOI LOT to .two
"DA (OFOLIY
AND CODEI
0?.? HOLD?.
SI?. (SToi.y
DISc $F?

LDY SYO
CPY #t2024
a61 AW010
LOY ari
COY 4)2024
SKI ADJOI
All

DlO'JL8 TX?.
PM?.
LOA MOLD?.
IDI 00
SIX NOLDA
SIX HOLDA*1
TAX
LOA 0128
5??. CODtI
LOA? 5192
$?A. CODE?

0)2.1 TX.?
AND CODEI
SEG 031.2
LDA CODE?
0ORA HOLD?.
SI?. HOLD?.

DILI2 LIIk COCMl
IS?. CODEZ
3.81 CODR:
onE DSL1
IDA #1#2
SI?. COD22

DIL) YEA
AND COOEI
910 032.4
LODA CO012
ORA? NOLDA*1
StA PIIOWA*1

DIL4 LIN C0092
1.5) COD92
U)N COD9l
Soft D3ILI
FLA.
TAX
RTS

BYTE? 28 UJt PDATE
act BILZO
StC
sbC 500
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91 A$-*ICU4(SLC449LgfI4It41(f1iV24@)103S&Ibt AlinfhloI12001eoqTip of,
06 AS-AS#*Fr)OQlzrroat light FortI?21021IM (OhflIamaL Contst fbtlEot

97 ~A*4F4014RerSight Aperture- 19"911166 aSA-1,0MO6U10031 t (aft)IMtflOS
10*11-911-h0f14M*oL~mz EVjVI41art o f~fPlIOIO4lgt A11gnmot
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1200 POKEV3*.yl1*-.3T-4T(1.01,I1

1220 As-%(F3)l7G0004711(P23IOIO1s this a tlghtirlIllO).hot groxup?4jjfl3j4&305,008 1000
1230 PORI 623.7'515 55,001)1 1040
1240 I7 ((31)33) AND 41-01) Cot 4411'43 AND 41--lI) T6UN 1240
1210 0--11:-COI:00SUS 104000100T 1310
1290 4-O,40-0150,OOWSUU I000,A4-4Fl1r(2120249ED! WRNa 4L&LU)ir3)I11621"
1270 It 213,3 THIN A#-A$e'472(091900ap will fit47211120i0 oircli*fl4,OOTo 1290
1260 AS-A.4.tF2)O6I6Crevp goes natfI3O7120(it In clrclairPII
1290 POKI V*21.7.P09Z 8644.-20POCKZSE 6.0,POHI 964.Y-44
1300 PCOU 663.26:005t31 1000-857 CI:Pt.I 53260,2
1310 005)P1 l10OPOUR Si260,CIETWOA
5000 DATA 12 4.12 0.121417 1.11 4.12 0
1010 DATA 319191.4.0.5,910181219
9020 DATA12.0,0.919411.2.4.41519
$030 DATA12.1.1.191.1.101.14171014
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-- )400 Log PICTUS 31A HOL503#1

:ILOTLJKP.TT 091 Log #I
.OPT ROL1 anK 11.150 305 VY*
314 SMABLI, ADDR SFD.32'19 iTO? 1/3 JAR CRA711

Joe? WSAIL ADORS P3.10752 355 D0Vi!
14? SCEN! ADDR 970P.12631 LOA Xl

319 SHIAIC JAR mVVKIS CLC
31x? m0viNp JIM 51.1 ADC COVN?
314 CIRCLZ 31.150 DIX hTA xi

STOP -620 595 11.10 C30 X2

P I CvIO -822 5.DMR $rD.354* iKI0 1/3 an* M48040

CODEI -123 ADDRS P3. 102 ATS

COO12 -025 ADD STIOP. 13431 CSLl LOA 81

CCOO13 -621 3*5 evh!S SIT VY41

C0014 -#20 31e 81.70 &lL *8VS0S0
501.05 -631 81.140 AMRS SF.36643 :30? 1/'3 LOA 8251

305.0 -133 ADDR W.,11392 IVSOSO ISA COVOT

s05.03 -035 ADDRSTOP0.12991 1.05 1401.0
"101.04 -137 JAR NI/UIT 8Th 3T3PK

OVAL -639 81.170 IA #32 LOA 1101.02
rVAL -045 315 50111- 8Th 5151
xi -64) &18 KV3060 LOA 40

Y1 -845 ovllt LOY 80 8Th AOLDS

X2 -441 w 91.1 WDA ($70),Y LOA5 CIOUII
Y2 -643 ISA ($53).Y 14A 501.0341

ox -ISI Dive Irv 1.08 *0

DY -I53 oIIC Pi3 SIT 08.1
STUN5 -IS$ DA $A3 311. CEITIr
STLP0 -657 04? STOP 385 2000ft

CITIPSI -159 An IVVZLI. LOA Ti
COUI? -041 LOA IA4 CLc
AIIC1. -642 Cop 5T0941 AOC COWT
RADIUS -963 an! N"L5 ISA Y1

Ct18X -#644 ITS 04? Y2

CL'! -844 588MNG IA 8126 INM pfVIO60

kLIFI? -608 515 COOZZ P.11
mL1.27? -673 *1*010 LOA 0OOS1 CIST" 316I CKS010
:1458 041 AT 616 AMDt CW12 LOA CATUIW
1.10111 -54383 510Q S14820 CLC
LIM141 -4*105 Loy 8255 hOC S7*16

V -$3246 JAR NIA STA, CST!PN

30511* -56320 LOT 8255 a.w 55112

.I!AC OXOC .75 VAZ? ICC CIMSI

71 LOY 42SS sic
DOE 72 JAR SIA SIC STUD1

INC 71.1 LOA V+21 ISA CSTZ?14

72 AND 0RA CCOD2 INC 81.1
.NAC 5001 815 V*25 INC HOL1,03.

LOA *?2 JAR BM14 COTIS ATS
STA 71 *141130 IS COD92 CR5010 LDA CSTIP88

L:A W>2 3Not 391D51 CI48 55116

StA 71.1 IS5 ICC C8tS020

.1414 Wa1sp LOS t0 imp CR1038

VIABLE! CLI STA CSTIUN C93020 DEC 81.8
RIS WAh X2 o~c HO05.3,8

DSABLE 675 StC LOA CSTUNW

.,5Ct~q 15 CALLED TO DISPLAY 0ONE NBC xi CLC

.0? T~lt PICTURES 014 114 IFRC84 TAX ADC 55110

;PUT TM! PICTURE l8111411 IN ITO ON ISA CST9PW

:7KZ LOCATION *PICTUR' A"D CALL W1A 40 CR8030 LDA C11114

:11411 R021148. OR US& TKIMACR sac0 SI 0 StC

uSCAJI PICOMJ. 555 0841 sIc Into

SCtWE LOA 843 IPL #415010 855 CSTIP3
iSA V.17 ?XA ATS

1.0A 829 NOR 4251 DO50V WA 0526
ZIA V.24 CLC ISA COD12

ADW,6 NA3,1024 ADC 81 LDX 414
11110 LOT 80 TAX "~010 LDA =091

20.20 LOA 8177 lwVS018 NT! 150W1 AND C0012
$?A 145.31.Y LOA Y2 350o 0=020
0114C 853 etc WDA V, K
LOA SA3 sac 51 CLC
00 8(2024 TAX ADC HO0LDS

ARE 31.120 ITO 05 &?A V.8

LOA NA4 LOA 80 WDA V#1.8
Cop 042024 StC t0 C1.C

Avg 81.120 STA VY41 ADC 301.03.1

LOX P I CTUR 111. 141/020 STA 1/41,8

518 81.130 TZA D00102 LSD most
LOA 610 A"5 *as1 VAX

ISA 801'?? CLC DIX
ADDRS 48.64000 AbC #1 API, 8001042
ADDS 65.3.6333 TAX LOS 832
ADORS CP,16191 61/5020 AnO AOW2 JAR N53?

JAR* 501/51 Cli 950LO1 *15
Jig *1.170 WC CAS& LAUG WOA 415

51.130 ADDS ")., 0192 Joe, CAA92 515 64296

WDA #0 CABAL WA #I LOS 810
TAY BII 8845 ETA 14277

51.140 315 4153).? 311. 51/5030 IDA 830

DINC *5.3 ZA Its1 $?A 1437)

LOX 550 XVS030 iTA WNS LOA5 8216
erg 441612 LOA5 1401.02 STA 14276
$CC 81.140 ISA DT&FE WOA 012*

LOX SPAd WA NOWI ISA 14276
crx V.1$ $s1*9 ISA unto0 IST

&cc 51.140 OVS040 WOA CWI? NAIT WIX 4211
WDA 851 ISA HOLD) *5151 DIX
VIA SD?? WAA 80 log NMlTI
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ONE EAITI LOY 0Y)YOAT

SYS 339 SSSAZ #WA TO PAI
CIRCLE WDA 80 3s5 Iwo2 ,PSJ1.YIPLY

WOA 4255 WED 801.01
STh CODE)I LOA 101

CIA010 WOA £0 STA 01.0
LOY AMGLE 3

359 $5391 rL.OAT P10180 SYIT? 123.142.2S0.S3.11
3sm £BCGF JTA1 TO fAl YX9.AT SYTE 124.192,210. 13.41
LOA 10101110 50751.? LOA19 80
MY *O1PIDISO STA MW
3211 MIAJ ,MIL TO PAL $?A Sft

3s9 IwoZ gjKU.TIS1Y 519. SA4

LOY 4)III.1iP 510 P1.020
339 $1101 rAI TO MX CIQ 82
JAR $9045 ~Slut sCS P1.010
WIX #0 LOA III

359 C9COMP cow #020
WOA #<H1.019 aCC 11.020
LOY 4381019? P1.010 SIC

389 81044 =OSlwt P1.020 LOA9 Yl
WIX 82 6-30 8200
JAR eca@QP Pcs FLOIO
LDX 40 AND #24# :IN)YIS).320

cIRO2O I.Dx HOLDI uIfOT 91030 A31, A
WOA CMJS Tixs? RO1. 59
CLC QUAOP.AJT VEX
ADC 82.8 VALUES 55! PL1303
8TA X! STA OAl
LOA ClLIX - LOX 80
ADC 12I.X. P1.040 LOA9 SAM
STA 11-1 C1.C
LOA CENT A.DC SAD
CLC SIA Art0
ADC 08.0 LOA OrrE
STA Y1 A.D.- $A4
43A9 5rPLT STA STE

WDA C"Xl SECOND ONE PL.040
SEC QUADRAN4T LOA 81 :0SIpflx/0)
sac EC. I VALUES AND 8246
8Th X1 C1.C
WDA CZNX.1 AD, An0

STA X1.1 WOA 31.1#
439 BIFPLT A.DC STE
1.08 901.01 iFWT C..C
1.0A CEMY THIRD ADIC 0,5192 :-111,2
SEC OUADRANT STA #FE

seC 08,8 VALUELS LDA Y1 YT AND 7
STh Y1 AXD 87
439 31751.1 TAY

WDX 801.01 :51.0 LDA X. ;X AND3 7
WOA crux FCSJSH AND V7

CLC QUAO903T7 STA SA.)
ADC 82,8 VALVES 1.09 47
STh III SEC
LOA9 CIM.1 sac SAl3 17-(X AMD 7)
ADC 8281.0 TA.8
379 81.1 1.0) 41

INC 01.01 PLO ?1.OGO
INC 501.01 51.01 ASL A ;2C2?-(8
1.0A HC:.D I1 DU AND 7))1

CNT, 82 512 P1.050
Ho0 dm020 91.040 BIT CCC91
IdC ANCLE APL. P1.070
INC AXGLE OP). 4615I))y
WJA ANGLE imp P1.080
cow 845 91.070 0109 15703
Cea CIA030 ?LOGO 5?). (5507.Y
aw C123010 &?a

VRO3S RS .09? LIST

359 *sCOT JTAI TO FAZ
LOA 0O
My10 RADIUS

389t 535.2 )DJLYIF1.Y
LOX 8(51.027
LOY 0)1LD1VP
3*9 85504 ItPA TO NWA
is1 551ST ,lVNT1.AT
1.09 IO~LD
BAI *2
TAX
LOA 101
STA 82.8
1.09 100
STA XI-1.1
SPA 4(NLD027P
1.07 01102"T
ism 9559. MMN TO FAl
ism $&Car ,TAI TO FAl
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APPENDIX H

Mathematical Formulae

The basic mathematical formulae used to calculate MACS diagnostic scores
are as follows:

Steady Position SD(X--45..-7) + SD(Y--45..-7)
Aiming RD(Target,X,AVG(X--45..-7),TargetY,AVG(Y--45..-7))
Trigger Squeeze RNG(X--6..+3) + RNG(Y--67..+3)
Location RD(TargetX, BulletX,TargetY, BulletY)

SD is an abbreviation for standard deviation; thus, the steady position
score is the standard deviation of the X axis readings for the 45th to 7th
reading before trigger closure. This is added to the standard deviation of
the Y axis readings.

RD is an abbreviation for radial distance. It is simply the Pythagorean
formula: the square root of the difference in the X values, squared, plus the
difference in the Y values, squared. In the aiming measure, the average X and
Y values (AVG) over the time window are subtracted from the target X and Y
values. In the shot location measure, the bullet strike X and Y values
(defined as the last reading taken before trigger squeeze, or -1) are
subtracted from the target X and Y values.

RNG is an abbreviation for range. It is simply the difference between
the maximum value and the minimum value. The time window for the trigger
squeeze score is from 6 readings before trigger closure through 3 readings
after trigger closure.

A factor of 1.6 is multiplied to the Y axis scores in each of the above
formulae to compensate for the greater length of actual pixels in the Y axis.
The mathematical standards are shown in Table H-1 below. S signifies the
actual score.

Table H-1

Standards in the BRM Program for Diagnostic Scores and Shot Location

Below
supported PQstion Excellent G Average Average P

Steady Position O0SS2.5 2.5<SS5 5<S<8 8<S<I0.5 10.5<5
Aiming 0<S<1.6 1.6<S<3.5 3.5<S:6.5 6.5<S<9 9<S
Trigger Squeeze 0<S<2.5 2.5<S<5 5<S,8 8<S<10.5 10.5<S
Shot Location 0S1.6 1.6<S43.5 3.5<SI6.5 6.5<S<Q 9<S

Below
Unsulported Postion Excellent Goo Average Avera-ge Poor

Steady Position 0<S<4 4<S<6.5 6.5<SI9.5 9.5<SS12 12<S
Aiming 07S<2 2<S:4.5 4.5<SI8 8<S511 ll<S
Trigger Squeeze 05S<4 4<S<7 7<511 ll<SI14.5 14.5<S
Shot Location 047<2 2<S<4.5 4.5<S<8 8<5511 ll<S

Breath control is "OK" if steady position is excellent, good or average.
"Check" is displayed if steady position is below average or poor. The breath
control score is presented in the name color as the steady position score.
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